oO 


. - 
- „ 2 a 
5 2 1 
" 4 
* 5 2 * 1 "> * 
1 * 7 1 * 1 x 5 Jug ff. ; f fi 13 4 1 
yt ? 0 - oi + \ * 4 1 0 » * % 
* * * 7 R 1 7 . Wo Fl . 4 0 X rr. - 
* — % * 
* * > 3 *; * 4 A 
\ . 


4 P oe N 1 * . T 
- I 5 1 4d \ F*Y * 9 1 's 4 7 : 1 q 3» a 2 
. N. 4 * 1 * * %» * , : +1, A * 1 * 7 * a * * 
; R wry y ith 2 i. + 1. * 7 me 
, * 1 L Nen *. ' e + » * * a. "i 11 * * L P of 4 * 
4 2 + 


| AS 


* eee Explain 
with an Account of 72 
a ey Invented - / 


JNIVERSALy Si 


PPIRATUS. 


This T; REATISE ont a Deſcription of the Nature. 
Uſes, and Mag nifyi ying Powers of MicgoscopzEs in general; together 
with full DireQions how to: pre pare, apply, * examine, as well as 
E all Sorts of minute Objects: „„ 

Alſo an Accouxr, of | 7 


The principal. Micros6oFIca. . that have hitherto been 


mentioned by the moſt celebrated A # 
of new 9 and Obſervations. bs. 


HE The — it were, Fo 2 1 
A NaTus AL Heron of a Multitude of Aerial, Terreſtrial, and 
„ = Ack, Animals, Seeds, Plants, „ 5 
Io which is added, gh 

A Tu sse ion of Mr. Jon LoT-T's Obſervations on the / A 
found in many different Sorts of Infukons 5 


A o 5 


A 7 particular AccounT of that ſurpriſing W The Bee W. ter - #7: 
tranſlated from the French Trentiſe of Mr. Trembley, þ " . 


This Wons i is compiled for the Aſſiſtance of thoſe, who. are deſirous of ſurveying the ex- bY 
ttenſive Beauties of the minute Creation; | 


And 18 luftrated: with 65 Copper-Plates, curiogſly engrav'd, which contain above der | 
Pires of Microscopic. OBJEcTs. | 


By GEORGE ADAMS 


Mathematical, My and Optical Inſtru — at Bebe e 
 Brahe's Head, in Pleet-Street. og OS a 
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always moſ perfect, and for that Reaſon off worthy of 


OUY Regard. The Splendour of the Sun is viſible to 


every Eye, and we need only look upwards in order to 
be convinced, that nothing leſs than infinite Power and 


Wiſdom, could ft create the Univerſe. What, but 
an Almighty Hand, could raiſe juch a glorious Canopy 
as that of the Heave ens, fo richly adorned with Stars ? 
Or fretch out fuch a ſpacious Area, as this FEFTAqueous 


Globe 072 which we tread, and fait; and which is fur- 
for Our Su p- 


ib d with every Ti Jing 7 5 is neceſſary 


port or Happin oſs ? Aud 71ideed theſe pho Truths are 


fo very obvious 70 the loweſt Capacities, that few Per- 


ons pretend to di iſpute them ; but then it muſt likewiſe 
be own d, that Men are gene- ally a pt 10 confine their 
Attention to the moſt ſhining Parts of "of hiloſophy, and 


treat every Thing elfe with Coolneſs and 2s phi 1 


and even ſome Degree of Contempt. But ſurely a tri: 
Philoſopher 7s O72, who dit: gently pier ſues the Study 77 


Nature, 
with Adm ation. ber nobleft Produt? Zons, and yet view 


dit Pleaſure the failed of her 2 orks; ft r 
one, who thinks coery thing excellent, that owes its 


3 mn toe her Rilfrl Ac lt Nor is this @ 
and imaginary Deſcription, hut a real Character; and 


de need only take a tranfient View of ſome of thoſe Crea- 
tures, with which all Parts of the Earth are [o plenti- 


Ty fored, in order to be convinced of the Tuſftneſs of 


For wreher we regard their Elegance, and Beauty; 


wr confider their Fitneſs 4% anſwer thoſe Purpoſes, for 


wich 9 were dle fig ined , in both "ye Reſpecte we fall 


find, : 


in ail its ſcoeral B/ anc hes; who tan 8 


Forced 


22 —ÜO ?v? W — 


E wy 5 1 * *. * 


þ nd, that the ſmalleſt Creatures are per ft in their 


OO EEO IO I 8 


ledge of them. There is no ſuch Thing as Meannefs in 


r PL — — —ñ—kẽ —— 


INTRO DU CTI ON. 


Kind, and carry about them as flirong Marks of infinite 


Vi ;ſdom and Power, as the greateſt. How many Cu- 


rius Animals inhabit the Air, and what Numbers tra- 


verſe the deep Waters. The whole Earth is full of Life, 


there not being a fingle Tree, Plant, or Flower, but 


what affords Food and Shelter to a 8 becies of Tnhbabi- 
tante peculiar to itſelf. And then if we call in the 4j- 


 fpance of Art, what a new Scene of Wonder opens to 
our View? . hat an infinite V i ariety of living Creatures 
preſent themſelves to our 5 ight Indeed their exiream 
 Minuteneſs may at frf Jeem a juſt Argument for that 
lo Opinio, which the V, ulgar are apt to entertain of 
them; however, if we examine them with C lofenejs and 
Attention, We hall ſoon diſcover their divine Ori ginal. 
We ſball then ſurvey with Admiration the wonder ful i 
Art and Mechaniſm of their Structure; wherein fuch a 
Number of Vefjels, Fluids, and Movements, are colle&- 
ed into a fingle Point ; and That often invifible to the 
naked Eye. . hat a 2 fuſion of the rickeft Ori zaents, 


and gayeſt Colours, are + equently beſ?, wed re pom one ti!- 


tle Inſecti; and Jet there are Millions of ethers, that are 


as beautiful and wonderful in their Kind. Some are 


covered with hining Coats of Mail; others adorned with 
Plumesof Feathers; and all complzatl ly farnifh'd with thoſe 


Weapons, that are muſt proper for defending th emſelver, 
as well as attacking their Enemies. In ſhort, the more 


We enquire into Nature, the more excellent fhe appears, 


and we ſhall conftanily nd, that the Beauty of her 
Works will gradually rife in Proportion to 0ur Know 
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INTRODUCTION, 

any of her Productions; ſome indeed may be more gol 
and happen to ſtrike our Senſes more ſtrongly than others, 

but all are perfect in the higheſt Degree. 

If then @ ſerious Contemplation of the Works of ( God, 
may juſtly be confider'd as an excellent Kind of Knob 
ledge, and worthy of our Purſuit; and if all wh 4 
Works, though different in Degrees of Splendour, are "A 4 
fill perfect; it is hoped, that an humble Attempt to 
improve, and encourage the Study of any Branch of Na- 
tural Philoſoph % will not be unacceptable to the Publick. 
And ſince the Kno wledge of the M icroſcope has always | | 
been look'd upon as no inconfiderable Branch of Natural Þ* 
Philoſophy, and as that Part of it has more particularly 
fallen within the Compaſs of the Author's Studies, be 
has ventured to make it the Subject of the following Trow- . 
tije, a Hubject, which has % often employ 'd the * = 
learned Men, that it can baraly Aand i in Need of « an A 4 
pology for the Choice of it. 

Having aid thus much mis — to WY Sci cience, iS Þ 
ſhall now beg Leave to ſay ſomething of the Inflrument 
itſelf ; and then make Haſte to acquaint the Reader with 
what he is to expect in the following & beets. 

De Microſcope is an Inflrument fo curious and enter- 
taining, and ſo generally eftcemed amongſt the learned. 
Part of the World, that one great Reaſon of its being ſo 
 muthdiſregarded by Men of Leiſure and Fortune, muſt be 

owing tothe Difficulty of uſing ſome of thoſe, which have been 
hitherto invented. Beſides, many Perſons have negledted 
the Microſcope, from an Apprehenfion, that a good De- 
gree of Knowledge in O _ would be neceſſa 7 to their: 
U nder franding even the experimental Part of i it; where- 


| a common Underſtanding, and a little Pructice, will be 
| ſufficient to . us throw gh this B ranch of N atural 
Philoſophy. | 
_ Others, again, ha con fac} d the M kev wfcofe as an 
| Inftrument, which is perhaps capable of a Fording a l ittle 
| Amuſement, or even raifing our Wonder for a Moment, 
but is indeed of no real Service. However, this is an 
| Objeftion that reflects more upon the Author of it, than 
the Inſtrument; and therefore does not ſeem to 1 . 
the Ceremony of an Anſwer. Some alſo have laid afide 
the Microſcope, after a little Uſe, merely from a Want 
of knowing what Objects to examine, and where to find 
them, as well as how to prepare and apply them. 
I hope the Reader will find, that I have, in ſome 
Meaſiui e, ſurmounted all theſe Difficulties. For, firſt, 
J have given a clear and accurate Deſcription of my new 
invented Univerſal Microſcope; which comprehends all 
the ſeveral Uſes of other M. icroſcopes, in one Apparatus; 
a Circumflance that deſerves a very particular Confide- : 
ration. For M croſcopes have been generally conflrufted 
þ* as chiefly. to excel in a fingle Inſtance; ſome having 
been adapted for viewing Opake, and others for Tranſpa- 
rent Oboe: ; but none capable of ſbewing both in the 
| fame exaft Manner. 


| Hable of doing every Thing that can be expeted from ſuch 
4 Kind of Infirument. I have likewiſe ſhewn how it 
may be a applied to an improved Solar Apparatus; in 


* Naa cation ** it, there it a particular Contri- 
. Vance 


Sb». 


i more Fi 4 . oma ; tou 64 Hen 15 Wo ; * 
ſes, — a well vera To frei ; witheheſe Helps, "8 


1 — therefore endeavoured _ 
contrive my U niverſal M icroſcop e fo, as to render it ca- 


4 * — ” * 
17 1 9 . 
=, *, * 


70 oled A. Gren * "Io Bb 


different Sorts of modern Mier oſcopes, | 
therto invented; fo that any Gentleman, who ii 


F expect in the * W WO w_ * e a In a | 


very foe 
ny Book contains rather a faithful Colleon of "very 


1 Thing that has hitherto been mention d by the beſt Writers ll 
upon Microſcopes, than Matters of my own Invention. 


found in many different Sorts of In fu ſions; the athe> M.. 
ther of which, 1 * has dere appeared 2 : our... 


then engraved in the very beſt Manner ; and in order r0 
prevent, as much as poſft ble, any Inaccuracy, I al 


and other Parts of thoſe Animals.” OOO 
Mext I have proceeded to give — 52 „ en 
that hade Wr bh 


to purchaſe, may readily compyebentd their ſeveral Uff, 

and by comparing them together, Ze enabled 4 Py 0 

true Juag ment of their Value en de 
I come now to acquaint the Reader hos „ 


ew Words. ar = 
And here I muff. be ſo ingenutus 41 70 , ee 0 1 


However, I can truly ay, that my fincere Endeavors 


have not * wanting, in order to range the 2 Mareriniy || 
under their proper Heads, as well as to enlarge” upon 1 
them, where it WAS requiſite,” in the moſt plain and in- 
| zelligible Manner. I have likewiſe attempred a o_ 
tion of two very valuable Pieces; the one containing Mr. | 


JoBLoT's Obſervations upon the Animulcula, that are. 


TREMBLEY's Account of the freſh Water Hol iype nei 


Language. 1 
As to the Cop bor-P Ives: I "ou Ace particular Ca are 
to have them copied from exceed; ing go Drawings, and 


TIX 4a 


* 


IN 78 58 de rrod. 


| obſerved the following Method: When I bad 2 Mind 70 
male a Drawing of any Object, I placed iin my Uni- 
ver/al Microſcope, and applied it to an ianproved Solar 
Apparatus ; by which Means the Obel wal thrown up- 
on a large Sheer of white Paper, and magnified to a De- 
gree, that cannot be conceived hy Phaſe, who' have never 
een the Experiment. I then tool my Pencil, and went over 
every Line of the OBect, with. all whraginable Care and 
ExaBtnes, ill I bo / fiſhed a compleat Drawing of * 
and this being fixed in the Camera Obſeuru, and . 
duced, according to the Aricteſ Rules of Perf; eftrve, to 
= Size proper for my Boot, I drew from is the Pattern, 
 which' was; ſent to my Fngravers. And indeed have 
been ſo extreamly © careful with. Refpett to the" Copper 
Pilates, tbat no Kpens has been wanting, in order to 
tbeir being engraved i in the very bes Manner. It is for _ 
this Reaſon that I am obliged to "raiſe the Price of ny 
Bool much higher, than ] ever intended, or even defired; 
however, as it is not a Matter of Choice; but abſolute 5 
Meceſſit ty, T hope the Publick will be # * as to 
tale it into their C onſideration. = 
As my Microſcope has had the good Fortune to meet 
with a favourable Reception from many Gentlemen of Di- 
Ainctiun and Learning in EN LAND, „ as well as ſeve- 
ral Parts of EuRoPE ; I thought gu uccurate Deſcrip- 110 
tion of it would not le 4 iſagreeable 76. thoſe, who had | 4300 
been pleaſed to honour me with Aber. C. om. This was «4 39 
my fole Intention in fitting down'to;aprite, but I quickly | 
found myſelf engaged much deeper, than at firſt I defign- 
ed; and at length began to believe, that a Collection of 
the * valuable Materials that could be met with " 
| a He 
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10 INTRODUCTION. 


the beſt Writers upon Microſcopes, might perhaps be 
pleaſing, as well as uſeful to the Publick. . whs greatly 


a Haſted i in this Undertaking, by being allamed a free Ac- 


Cefs to one of the fineſt Libraries in EXGLAND, belong- 


ing to a noble Perſonage, whoſe Name I am not permit 
ted to mention, but whoſe Goodneſs upon this, and all o- 
ther Occafrons, TI ſhall conſtantly acknowledge with te - 

Hie beſ Reſpeci and Gratitude. I ſball only add, that 


have neither fo much Ambition, nor Vanity, as to 
ſue to reckon myſelf among the Number of thoſe Low: 


el Men, who have wrote upon this Subje?. My Pro- 


 feſſi 071 deed muſt neceſſarily afford me a good aeal of 
Tnfight into ſeveral Branches of Natural Philoſophy, and 


I cannot reproach, myſelf with having wilfully ne, pleffed 
any Opportunity of Improvement, but flill J am 3 ly 


enfible, that my Book muſt have many Defects; 22 — 
I rely very much upon the Candour of the Reader, ts; 


” ſhall 4 veg Leave, Without farther Cere- mony, 5 throw : t 
my Mite So * 1 Ae 1 8 5 


„ , 
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Ani gaining the Deſeription and Uſe of a New Uni- 


ver/al Single Microſcope, invented, made and 


* by GkOROE ADAMS, 47 Tycho Brahe's 


Head. in Fleet- Street, Loxpox. 


TO TP IT hath long been the Deſire of the Curious and Inquiſitive 
7 — Part of Mankind, to have a Microſcope which would be 


2 Portable and Univerſal, that is to ſay, ONE ONLY Inſtru- 
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Ore, which comprehends all the wiſh*d-for Advantages, becauſe it con- 
tains a ſufficient (tho ſmall, yet all that's neceſſary) Apparatus, to perform 
the Effects of all the various Sorts of Microſcopes, (and ſome of them very 


| ferv'd. 


elaborate ones too) that have been heretofore invented; nay, I can go far- 


ther, and ſay alſo of ſome others that have been ſince attempted. 


Tris capable of obſerving all thoſe very minute Animals, which walk or 


crawl upon the Earth, Trees, F lowers, Sc. thoſe which fly in the Air, 
and the Animalcula that ſwim in prepared Liquors, and in thoſe which 
have had no Preparation; it may alſo be very advantagiouſly employed in 
-y2mining the Circulation of the Blood, Sc. ih the Inſide of larger Ani- 


mals, and likewiſe in the Diſcoveries of the minute Particles of Minerals, 


Plants, &c. wherein may be perceived what amazing and ſtupendious Con- 


trivances, exact and perfectly uniform Proportions, the great Author of 
_ ure hath endowed thoſe very minute Paris of the Creation with, which 
ae ſo extreamly ſmall, as to eſcape the beſt Eyes deprived of this Aſſiſt- 


ance of human Art. 

This MrcRoscoPs is made either of Braſs or Sitver, and is compoſed 
of /x double Convex Lens s, of different Foci. 

Reprelented, as put together for Uſe in Fig. f 


turn' 5 about upon the Joint C, till they make an equilateral Triangle ES 
tae 


ment, by which all Sorts of minute . might 00 ob- 
I ſhall here preſent the Reader with a Deſcription of 


When it 1s firſt taken out of irs Box, the two Legs A, B, are to be 


2 New Univerſal 
the fixed Leg D, then will the Pillar E, be ſupported in a perpenchcutar 
Poſture. 

I, is an illuminating Glaſs, for reflecting the Light of the Sky, the 
Sun, or a Candle, upon the Object: Its Support H, is to be put into a2 
Flole, in the Center of the round Piece G. 

The Object. Bearer I, with its Springs b, and Slider K, has a ſquare 
Stem behind the Slider, which is to be put into a Hole at L, in the up- 
right Pillar E. 9 OG e 

M. MM, is a ſcollop d Plate, which contains the fix Magnifiers, 
number'd from 1 to 6, the leaſt Number being the greateſt Magnifier ; in 
the Center, and on the Underſide of this Plate, is a ſhort Cylinder, with 

a Prall Stzel Pin near the End of it. This Cylinder is to be placed in the 
Top of the Pillar E, in ſuch a Manner that the aforeſaid Steel Pin may 
20 175 the Sit | &- . 
black Eye Piece, hollowed out to a 20 the Eye from the Side 
e Of 1 iglit, under which the Magnifiers may be turn'd round at Plea- 
Src , ſo that in this Apparatus there is no Trouble in changing the Mag. 
rütiers, they being 1o contrived as to be ſucceſſively brought under the 
Eye-Piece p N; 

O. is a re decting Speculum of Silver, or other Metal, highly poliſhed; 
which when an opake Object is to be viewed, muit be pla aced under the 
_ Eye-Fiece N. By which Means, the Light chrown upon it from the Mir- 
rour F, will be by it collected and reflected back again upon that Surface 

ot the Objet next the Eye; which will then be 10 ſtrongly illuminated. | 
as to be examined with Eaſe and Pleaſure. 1 
T bis removes the Inconvenience of having the dark Side of an Ob ect 
next the Eye, that having been hitherto an unſurmountable Obſtruction 
to the making Obſervations on opake Objects, wit! any conſiderable De- 
gree of Exactneſs. For in all other modern Contrivances generally known, 
when a large Magnifier is uſed, the Nearneſs of the Inſtrument to the Ob- 
ct, unavoidably *overſhadows it ſo much, that its Appearance is render'd 
obſcure and indiſtinct; although many Ways have been tried to throw 
Light upon an Object from the Sun, the Sky, or a Candle, by a Con- 
vex Lens, placed on the Side thereof, yet this refracted Light falls on the 
Object fo obliquely, that it rather ſerves to give a confuſed Gre, than to 
afford a clear and perfect View. 

P, is an adjuſting Screw, by the turning of which an Object p laced be- 
tween the Object carrying Plate I, and Springs b, is readily raiſed or de- 
preſſed until it is brought into the txa& Focus of the Magnifier. 
A, 2, 3 4, 8 67 tE Marks on the Pillar E, to how the reſpective 
Diſtances of the Object from the Magnifiers, according as as each (lai: 


magnifies more or leſs. — For Inſtance, if you uſe the 5th Magnifier, 
fici!. 


Single Microſcope. 


firſt place it under the Eye-Piece N, and then with your. Finger and Thumb 
turn the Screw P, till the Finger of the Hand which is engraved on the 
Sliding Piece Q, points to the Mark gr on the Pillar; then will the Object 


be very near its exact Diſtance from che Magnifier ; fo that by a Turn or 


two of the Screw P, either backwards or forwards, to be found by Trial, 
you may ſoon fit it exactly to your Eye. 

The Object carrying Plate I, and Steel Springs b, are * of hold- 
ing lvory Sliders; Or other Contrivances of different Thickneſſes, by un- 
icrewing the little Screw c, and with randy a] preſſing down the - Slider K, 
by che Button d, the Steel Springs will then be ſo ſeparated from the Plate J. 
as to receive any other Part of the Apparatus; and may be there made falt 
by tightening the Screw c. 

e, A Nut, by the ſcrewing of which, the Joint E may be tightned, if 
at any Time 1t ſhould wear caſy. 


The Plate numbered Fig. 2. repreſents the Appar atus belonging to the Uni- 


berſal Single Microſcope, Fi ig. 1. and alſo to the Univerſal Double Micro- 
rope, reprejented by Fig. 2. Whereof, 5 


a,b, f, Is a Contrivance to confine a ſmall Fiſh, by putting its Tail 
under a Spring on the Inſide at c, and tying the Body of the Fiſh to the 


ong Part b, f, the two extreme Ends of the Tail, may be drawn through 
the Slits d, d, on each Side, that the Middle of the Tail may lie flat: Then 


put the End æ of this Fiſh-pan between the Object carrying Plate I, and 
Springs b, of Fig. 1, or Fig. 3, (they being firſt opened to a proper Thick- 
neſs to receive it,) in ſuch a Manner, that the Hole e, under which the 


Tail of the Fiſh is placed, may lie nearly under the Center of the Hole f, 
in che Object carrying Plate I. In this Poſition, the Magnifiers may be 
all ſucceſſively turned over the Object: And the Circulation of the Blood 
examined from the leaſt to the greateſt Magnifier, with Eaſe and Pleaſure. 
It may alſo be ſeen in the Webb between the Toes of a Frog's hind Foot, 


which is to be placed under the Spring at c, and its Body tied with a Tape 5 


to the Part b, f. 


R, is a piece of Glaſs to be placed as Occaſion requires, either upon the 


g Surface of the Object carrying Plate I, or between it and the Springs b; 
's Uſe is to hold any accidental Object that may offer; ſuch as the Ani- 


malcules in Fluids, (which may be very commodioully examined in this 


Manner Duſts, Cryſtals of Salts, the Farina of Vegetables, Sc. 

I. jointed Slider, containing two flat Glaſſes, wich Cavities ſunk 
ii} cem deſigned for confining any ſmall Object without cruſhing or de- 

ſtroying it; ſuch as Aquatics, or any other live Inſects, as Peas, Buggs, 
Jice, Sc. and-; is alſo to be placed between the Object carrying Plate . 
2nd Springs b, which mult be ſet wider to receive it as before directed. 
T, is an Ivory Slider with four Holes, wherein to place different Objects 
between two Pieces of Muſcovy Talcs, and is alſo to be applied between 
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the Obje&t carrying Plate I, and Springs b, ſee Fig. r, with the Ivory Shder 
To applied to it. 


be put on to the Pillar E, at the Hole L, Fig. I, and 3, (the Object 


rendring Objects the more viſible, by placing them if black upon the 


Side ro make any Object faſt, and a hollow Pipe ep iffucs from the Object 
Plate which may be Erew'd upon the ſliding Wier's Point I. y is another 


opake Obje Cts. 


of the Ivory Sliders. 


XX . a 


VY with its Socket g, ſliding Steel Bar h, Joint i, and its ſpringing Tube 
k, through which runs a Steel Wire; one End whereof terminates in a 
ſharp Point J, and the other hath a Pair of Plyers m, ſoldered to it : The 
Joint 1 having a twofold Motion for the readily placing the Parts of an 
opake Object before the Magniker. 

The bone or ' Dlyers, are to be thruft into, or take up, and hold any 
Inſet or Object; either of them may be turned under the Magnifier, as 
beſt ſuits the Purpoſe 

When this Apparatus is uſed, the ſquare Stem n, of the Socket g, Mic 


Plate I, with its Springs b and Slider K being firſt removed,) it is * 
ſented as applied to the Microſcope at Figure 3. 
W 1s a rund Object Plate, one Side black and the ther white, for 


white, and if white upon the black Side. A Steel Spring o turns on each 


viack and white Ob; ect-Plate, to be ſtuck on the aforeſaid Wires Point for 


X is a {mall Braſs Box, with a Foint at q and a Glaſs on "ck Side, its 
Uſe is to confine any living opake Object for Examination. 1 Box 
alſo ha: h a Pine r, to ſcrew over the End of the ſliding Wire l. . 

Y, a Pair of Plyers or F orceps, to take up any Object, and manage i it 

with 'Conveniency. 1 


Z, a ſmall !vory Box, with Iſinglaſs, to be placed when wanted, | in any 


1, Is a ſeventh Magnifier, ſet in Ivory, to be held in 1 the Hand or laid 
in the black Eye-piece N, for viewing any large Object. - 
t, A little Hair-Bruſh or Pencil, wherewith to wipe any Duſt from off 
the Glaſſes, or to take up any ſmall Drop of Liquic one would examine, 
and to put it upon the Glaſs R. 

When a tranſparent Object is to be examined, thruſt the Ivory Slider 
which contains the Objects, between the Object carrying Plate I, and the 
Stec! Springs (they being firſt opened to receive the Thickneſs of che Slider) 
and vbterve always to put that Side of the Slider where the Braſs Rings 
are, tartheſt from your Eye: Then turn the Magnifier you intend to ule 
Unger tue Eye-piece N, and ſet the Finger of the Hand on the fliding 

Piece Q, to the Mark anſwering che Number of the Magnifier. 

Then Microſcope being placcd on a Table near the Window, direct the 
Mirrour F towards the Sky, and then looking through the Eye-piece N 
upon the Object, placed next under the Plate I, turn the illuminating Glat- 


3 F, 


Single Microſcope. 
F, ſo about upon its Support H, and Joint v, till the Light is reflected 
upwards to the Object. 

If it ſnould then happen not to be at its due Diſtance "IP the Magni- 
fer, turn the Screw Þ at the ſame Time you are looking at the Ob- 
ject, till it be made to fit your Eye; which you will then know by its ap- 
pearing perfectly diſtinct and clear. 

muſt here obſerve that the Screw P is to be turned as your Hands and 
Arms are reſting upon the Table, which is a Conveniency to be met with 
in no other Microſcope. All others requiring the Obſerver to raiſe his 
Oy and Arms in adjuſting the Obje& to fit his Sight; which is not only 

. troubleſome but tireſome too; cſpecially if it requires any conſiderable 
Attention. Whereas in this new univerſal Microſcope a leaning Poſture is 


{ufficient, and conſequently the eaſieſt of all others for microſcopick Ob- 


{ervations. 


When an opake Object is to be view'd, place the reflecting a Speculum 0 


exactly under the Eye-piece N; Fig. 1, and fix your Object either on the 


| Point of the Sliding Wire J, in the Plyers m, in the Brafs hollow Box X, 


or on the Object Plate W, as may be moſt convenient according to the Na- 


ture of it; then apply this whole Apparatus mark'd V, to the Microſcope, 


by putting its Stem n into the Hole L of the Pillar E : The Object carrying 


Plate being firſt removed. See Fig. 3. where this Apparatus is applied 
to che Microſcope. The Microſcope being placed upon a Table near the 
Window, direct the illuminating Glaſs to the Light, ſo as to throw it upon 
the Speculum O, then looking through the Eye-Piece N, and that Magni- 


fer you judge fitteſt tor the Object you would examine; by the Aſſiſtance 
cf the Steel Bar h, ſliding in its Socket g, the Point and Plyers ſliding in 
their ſpringing Socket k, together with the double Motion of the Joint i. 


The Object may be turn'd about, rais'd or depreſs'd, brought nearer to 
the Magnifier, or put farther from it, till you hit the true focal Di- 


fiance, and the Light be reflected ſtrongly. on the Object from the Spe- 
culum O. The Screw P, will alſo greatly aſſiſt in adjuſting the Object 
to fit your Sight. In this Manner an opake Object will be ſhewn ſurpri- 


zingly diſtin and clear. 
It is always beſt to view an Object at firſt with one of the leaſt Mag- 


alfiers, by which Means, you may examine the whole, or a large part 


thereof at orice, and then gradually to inſpect the ſeveral particular Parts, 
by ſucceſſively turning the larger Magnifiers, under the Eye-Piece N, an F 


thereby gain a true Idea of the W hole and all its Parts. Altho' the greateſt 


Magnifiers can ſhew but a very ſmall Portion of an Object at once: Yet 


dy gently moving the Slider that contains the Object, and fometimes 


gently turning the Magnifier backwards or forwards within the Limits 
of the Hole in the Eye-Piece N, or if it be an opake Object by flding 


the Stec] Bar h backwards or forwards i in its Socket g, the Eye will er 
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larly ſurvey it all: And if any Part ſhould be out of Diſtance, it may be 
eaſily rectified by turning the Screw P, one Way or the other. 

In uſing the firſt Magnifier in the Single Microſcope, the Object is re- 
quir'd to be brought ſo near the Glaſs, as almoſt to touch it; therefore par- 
ticular Care muſt be taken not to ſcratch it by rubbing the Jlider, Se. againſt 
it; a few Turns of the Screw P will eaſily prevent it, and give it Room. 

The Objects may be changed in the Sliders for any other you think 
proper, by taking out the Braſs Rings which keep in the Glaſſes where the 

Objects lie, with "the Point of a Penknife ; and if you turn the Slider, the 


Talcs will fall out: After which you 2 what you Pleaſe between 
them, and replace the Rings. 


CHAP. UI. 


-- nin the Deſcription and Uſe of a New . 
ver ſal Double Microſcope, invented and made 4 1 
GEORGE ADAMS, at Tycho Brahe s Head, 

Fleet - Street, Loxpox. Ss 


1 H1S Microſcope i 18 compoſed of three double © cor vex Lens': = two 
” of which are placed in the Body thereof at a and b, and the Magni- 
ger at g, ſix of which belong to this Microſcope, and are fixed in à ſcol- 
lop'd Plate M, M, M, moveable about a Center at f, by which Means 
either of them may be readily turn'd under the other two Glaſſes, as at g, 
whereby the Trouble of ſearching out for different Magnifiers is remov'd. 
The Body of the Microſcope is ſupported by the Arm T, having a cir- 
cular Collar, whereinto it may be ſcrewed, or from whence it may be eaſily 
taken; this Arm proceeds from the upper Part of the fliding Socket 
ä 
Ihe aforeſaid Socket T., £ together with the ſcollopꝰd Plate M M M, 
and the Body of the Microſcope ; may be moved up or down the ſquare 
Bar R S, which is divided into as many Parts (1, 2, 3, 4, 5, 6.) as there 
are Magnifiers of different Foci; ſo that the Diſtance of the Object from 
the Obtject-Glaſs may be found without any Trouble, by ſetting the Finger 
of the Hand engrav'd upon the Socket, to the correſp ondent N umber of 
the Magniher (then, under the Body of the Microſcope) on the Bar RS, 
and fixing it there by Help of the Screw y. But as it is ſcarce exactly 
enough determined this Way, the Object may be brought nearer to, or 
removed farther from the Magniher at 13 by a Turn or two of the 
Screw P. Remembering at the ſame Time, the upper Hand is ſet to any 


Number 


Double * 


Number on che ſquare Bar, to place the Index on the Piece Q, to the 
Flower-de-Juce on the upright Pillar E. 

O, is a reflecting Speculum highly poliſhed, which muſt be placed at 
R, when an opake Object is to be viewed, on which a direct Light becomes 
reflected from the n Speculum. 

The ſquare Bar R S, fits into the Top of the upright Pillar E, and may 
be made taſt thereto by the Screw at Kæ. 

The Object-Bearer I, Ivory Slider, illuminating Glaſs F, with its Sup- 
port H, and round Piece G, and the Apparatus V, with its Nippers and 
liding Wire, Ce. having been ſufficiently deſcribed in the foregoing Chap- 
ter, 1 "ſhall refer the Reader to that for the Uſes thereof, and alſo for a De- 


icription of the Apparatus, which is exactly the ſame as that repreſented in 
Fig. 2. and its Ules and Application to this Univerſal Double Microſcope, 


the very ſame as in the foregoing Univerſal Single One. 


i have alſo adapted to either of theſe two New Microſcopes, a particular 
Apparatus for confining Frogs, Mice, Bats, Sc. in order for viewing the 


Circulation of the Blood in the Meſentery, or my of the tranſparent Skins, 
which will by and by be fully deſcribed. 
It remains therefore only to ſhew how theſe two New Microſcopes are 


_ bc illuminated by Candle-Light, which is by letting the Rays of Light 
\ tranſmitted from the Candle, firſt paſs through a Glaſs Globe *, By ed 
with Water before they fall on the illuminating Glaſs F, and if that ſhould 
prove too glaring, as it ſometimes does, interpoſe between the Globe and 
Microſcope, a Piece of thin oil'd Paper, by which Means moſt Sorts of 


Objects may be view'd as well by Night, as in the Day-Time. 


Either of the foregoing new invented Univerſal Microſcopes, may is 


applied to the ſolar Apparatus, and may be had at my Shop ſeparate or 
together, They are very portable, and neatly packed up in ſmall Caſes. 
After having given a Deſcription of the new invented Univerſal Micro- 


ſcope, in both its Forms, that is to ſay, either ſingle or double; it is convenient 


to lay ſomething concerning the Ules thereof. And here I muſt inform 


the Reader, that my Curioſity and Deſire of rendering this Inſtr:ment as 
perfect as poſſible, hath engaged me to find out Methods, which might fully 


latisfy thoſe who are willing and deſirous of prying into the minute Re- 
ceſſes of Nature, and repeat the Experiments and Obſervations related in 
the following Natural Hiſtory. 


In order therefore to obſerve Flies, and other Inſects of the like Bulk, 


itck them upon the ſliding Wires Point, or pinch fome Part of them be- 


_ tween the Nippers, and apply them under the reflecting Speculum O. 
I have already ſhewn that Lice, Fleas, Ants, and other Animals of the 


_ lame Size may be obſerved alive, by being confined between the two 


For che Want of a Jewelle:'s Globe, a common globular Decanter, filled with clear Wa- 


 Glaſles 


der, will anſwer the ſame End. 


= \ 
* 


8 New Univerſal 
Glaſſes 8, 8, Fig. 2. They may alſo be pinch'd by the Breach between the 

Nippers m of the Apparatus V, Fig. 2. by which Means you will have 
the Pleaſure of obſerving all the external Parts of their Bodies, and may 
ſometimes fee other Animals running too and fro upon them, which feed 
on and torment them; theſe are called Lice of the Louſe, and Fleas of 
the Flea, They may alſo be placed between two Muſcovy Talcs, as at 
T, Fig. 2. in an Ivory Slider. 

Mites of C heeſe, and their Eggs, Lice of Birds, and the lnſects which 
infeſt Pears, APP, Sc. may be fixed upon the black and white Object- 
Plate, with a little Gum-Water, if they are opake, or if tranſparent, they 
may be ſtuck to the Object-carrying Glaſs R, Fig. 2. with Gum Water 
by which Means you may examine them with the greateſt Nagrnifier, and 
with Satisfaction and Delight view their internal Structure and che Periſtal 
tick Motion of their Bowel. = 

All the other Sorts of little crawling Animals, which are fo very ſmal] 
that one can hardly touch them without deſtroying their Lives, are beſt 

glewed as it were upon the Point of a fine ſewing Needle, dipped in Tur- 
Pentine. (The Needle being firſt made faſt to the End of a ſhort Bit ci 
Stick by Way of Handle to it) If you do but juſt touch the Back or Side 
f any one of theſe minute Animals therewith, it will ſtick fo faſt thereto, 
45 not to be able to remove itſelf; by which Means they may be examined 
with Eafe and Pleaſure. The ſewing Needle mult be held between the Nip- 
pers m, of the Apparatus V, Fig. 2. and fo placed before the Magnifier, 
either of Fig ig. I, or 3. any Part of the Animal may be turn'd before the 
mic roſcopick Lens, by twiſting the Handle of the ſewing Needle, as yon 
nd Occaſion. 

3 Wings of Flies, mall Feathers of Birds, Sc. are beſt perceived, 
end caſieſt examined, when piaced between two Muſcouy Tales, in an 
Ivory Slider. 

AI] Sorts of inanimate Objects, ſuch as Grains of Sand, Seeds of Plants, 
9 0 ot Flowers, &c. may be commoctouſly examined, upon tlie Obje&- 
carrying Glaſs R, Fig. 2. if they are tranſparent ; or if they are opake, 
ſtre them ightly on one of the black and white Object Plates W or y, and 

apply them to the Microſcope, under the reflecting Speculum o. 
Io preſerve any of theſe tranſparent Objects, place them in an Ivory 
Slider, between two Muſcovy Talcs, and the opake ones being thinly 
ſtrewed upon ſome of thoſe Holly Slips of different Colours (hereafter de- 
ſcribed in Chap. 10.) the Slips being firſt wetted with Gum- Water. 

In the Manner laſt mentioned, Objects of a larger Size may be pre- 
ſerved, fuch as the Heads and ſcaly Wings, Se. of curiouſly colour'd 
Fhes, and may be conveniently placed before the Microſcope, by * 
the End, or any other Part of the Slip between the Nippers m, of the Ap- 
paratus V, Fig. 2. 

To examine the 3 in Fluids, thruſt the Point of 3 an Hair Pen- 

cil, 
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Double Microſcope. 
| cil, or rather the Point of a Pin about one Tenth of an Inch under 
the Surface of the Liquor, and near the Sides of the Veſſel, that a little 
of it may may be taken up and placed in the Hollow of the Object- car. 
rying Glaſs R, Fig. 2. which ſhould be no more than to form a Drop a- 
bout + of an Inch in Diameter, and that will be a Kind of Lake or Pond, 


in which you may diſcover a ſurprizing Quantity of extremely minute fin- 
like Animalcula of different Sizes, Figures, and Motions. 

have already ſhewn how to apply the Tail of a ſmall Fiſh, and the 
Foot of a Frog, to the Fiſh-Pan a, b, f, Fig. 2. in order to ſhew the Cir- 
culation of the Blood. And ſhall by and by explain another Method 


which I have contrived, for viewing the Circulation of thac Purple Tide in 


Animals of a larger Sire. 


The Eaſe and Readineſs with which every minute Obj ect may be applied 
to this Inſtrument, hath render'd it the moſt univerſal and commodious of 


any other of the preſent Sorts, for by this one Inſtrument, all the particu- 


lar Uſes of every other Sort are obtained with lets Trouble, and conſequently 55 


more Satisfaction to the Obſerver. 


CHAP. III. 


07 the Improved Solar, or Camer a Ode ura Ai ; 


 eroſeope. 


(HIS moſt ſurpriſing 888 is * of a e - 
a Tube, and the Univerſal Microſerope, Fig. 1, or 3, and as it de- 


pends entirely on the Sun-ſhine, is to be uſed in a Chamber, from whence 


all the Light muſt be excluded, except what paſſes through the aforeſaid 


Tube, — A Picture of the whole Apparatus put together, is ſhewn Fig. 4 
and the other Side of the Solar Apparatus by itſelf, Fig. 5. 


Whereof A, A, in both the Figures, is a ſquare Braſs Plate, thro' which 
| twoocrews B, B, paſs ; their Screw-Nuts are ſcen at B, B, Fig. 4 and the 

Head of their Screw Pins at B, B, Fig. 5.. A large Hole, Inches 
Diameter, muſt be cut in the Window Shutter, which is ſomewhat big- 
ger than the Circle DD, Fig. 5. And then applying the ſquare Plate 
thereto, bore thro” it two other ſmall Holes, anſwerable to thoſe in the 


Plate at B and B. Put the Screw-Pins thro? theſe laſt made Holes in the 


Shutter, and with their Nuts, ſcrew the ſquare Plate faſt thereto, the Look- 


ing⸗ Glab being without the Window. 


In the Middle of the ſquare Plate A A, is made - a circular Hole to receive 


the flat Braſs Ring D, D, on one Side, and on the other Side a narrower 
Ring F, whoſe Edge, koh projects a little beyond the Hole, is turn'd 
C into 
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into a ſhallow Groove a a, wherein runs a ſilken Line, which by twift- 

ing round, and then crofling over a Braſs Pulley G, performs an eaſy 

Motion for turning round the flat Wheel D, D, and all the Parts thereto 
affixed. 

., is a Braſs Tube, that ſcrews into the Middle of the two Braſs Rings 

D D, and F, and becomes a Caſe for the leſſer Braſs Tube J, 0 be drawn 

backwards or forwards in. 

K, is a hort Tube of Braſs, which fits into the Foot D of che Univerſal 
Microſcope, Fig. 1, or 3. the illuminating Glaſs F, and the round Piece G, 
being Brit taken out to make Room for its Reception. The Tube K, 
fits over another ſhort Tube L, which is folder'd to the End of the! inner 
Tube J, and is diſtinctly ſeen in Fig. s. 
E, is a Looking-Glaſs of an oblong Figure, ſet in a Frame of poliſhed 
hlraſs, and fixed to the broad Ring D, D, Fig. 5. by Means of a long 

Steel Screw M, going through a Joint at the Bottom of the Frame, and 

may be ſcrew'd in, or taken out at Pleaſure. At the Bottom of the 

Looking-Glaſs Frame, is fixed a circular Piece of Braſs N, againſt which 
the End of the Screw O preſſes, in order by ſcrewing it to elevate the Glaſs, 
which is depreſſed on its being diſcharged; by the Force of a ſtrong 

Spring P, acting againſt a Bracket, fixed to the Side of the Looking- 
Glaſs Frame. 

R., a convex Lens, whoſe Focus is about 12 Inches, fixed at the out- 
ward End of the Tube H, to collect the Sun' s Rays, and throw them 
ſtrongly upon the Object. 

„ Steel Pin, having one End of the ſilk String 1 to 

= ir, by the Turning of which, the String may be tightened, it at any Time 

it ſhould be too flack; the other e ol its being tied by a Knot 

to the Ring F. 

When this Microſcope is uſed, the Room muſt be made as dark as 
poſſible for on the Darkneſs of the Room, and the Brightneſs of the 

Sun:. ſhine, you are to expect a perfectly clear and diſtinct Image. 
The Looking-Glaſs being put thro' the Hole in the Window-Shutter, 
- and the ſquare Plate A, A, faſten'd thereto by its Screw Pins C, | 44 and 
Nuts B, B, as before directed. Screw the Tube H into the Middle of 
the plate and Rings, and the double convex Lens R on its Outſide, Then 
adjult your Looking-Glafs ro the Altitude and Situation of the Sun, by 
Means of the Screw O, and the Silk-Line with its Pullies F and G, the 
firſt of theſe raiſes or depreſſes the Looking-Glaſs, and the latter by turn- 
ing the Boſs T, inclines it to either Side; by which compound Motion, 
the (Glaſs is fo readily managed, as to be brought into a right Direction 
for throwing the Sun's Rays thro' the double convex Glaſs R, and Tube 
H, upon a Paper-Screen, Placed about 5 or 6 Foot Diſtance from it; and 
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Camera Obſcura Microſcope. 11 


to form thereon a round Spot of Light, which is a Proof of your Glaſs 


being rightly adjuſted ; but this mult not always be expected, for the Sun 


is ſo low in Winter, that if it ſhines in a direct Line againſt the Window, 


- it cannot then afford a perfectly round Spot of Light, but if it be on either 
Side of you, it may be obtained even when the Sun is in the ſouthern 


T'ropick. | | 
Being thus far prepared, ſcrew the Tube K into the Foot D of the Uni. 


_ c-orſal Microſcope, Fig. 1. or Fig. 3. and ſlip it over the ſmall End L of 


the inner Tube I, (all which is repreſented as done and ready for Uſe in 
Fig. 4.) and pull out the ſaid Tube I, more or leſs, as the Object is ca 
pable of ſuſtaining the Sun's Heat. Dead Objects may be placed within 


about an Inch of the Focus of the double convex Lens R, which Diſtance 


muſt be ſhortened for living Creatures, or they will ſoon be killed, 
if the Light falls not exactly right, you may readily direct it thro? the 
Axis of the Microſcopick Lens; and there keep it during the Time of 


1 


your Examination, by the Help of the Screw O, and Bois T, following 


the Sun's Mios. J 5 
The Objects are to be managed and brought to their true focal Diſtance, 
by obſerving the Directions given in Chap. I. in the Deſcription of the 
Univerſal Microſcope, Fig. 1, that 1s, they may be placed between the Ob- 
ect- carrying Plate I, and Springs b, ſtuck upon the Point, or held- in the 
| Nippers, and adjuſted to their exact Focus, by the Screw P, Sc. 


The molt uſeful Magnifiers in the folar Microſcope, are the 4th, 5th, 


or G. 


Having taken Notice of a Screen to throw the Images of Objects upon; 

ſuch a Screen is uſually made of a Sheet of the largeſt Elephant Paper, 
ſtrain'd on a Frame, which flides up and down on a round mahogany Pil- 
lar, in the Manner of ſome Fire Screens. A larger Sort are compoſed 
of ſeveral Sheets of the ſame Paper paſted together on Cloth, and let down 


with a Roller from the Ceiling in the Manner of a large Map. 


| There are many Conveniencies in this, which no other Microſcope has, 


for as it ſhews Objects larger than any other Way, there is Reaſon to 
_ hope that further Diſcoveries will be made by it. Beſides this particular 
Property it hath, that Numbers of People may view an Object at the lame 
Time, and may point to the different Parts thereof, and by diſcourſing on 
what they fee, may underſtand each other better, and more probably find 
cut the Truth, than when they are obliged to look one after another, 
Belides the weakeſt Eyes may uſe it without the leaſt Straining or Fa- 
_ tigue. By this Means alſo, an Object may be outlined exactly, and there- 
dy a Drawing of whatever is curious be eaſily obtained. = 
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i, wherein to place Objects between two Muſcovy Talcs. 


12 = S&crew-Barrel, Or 


CHAP. IV. 
The Deſcription of the Screw-Barrel, or Mr. 
WILSON Single Pocket Microſcope 


{HIS Microſcope of Mr. i z/ſon* s, is an Invention of many Years 
ſtanding, and was in ſome Meaſure laid aſide, till Dr. Libertun in- 
troduced the ſolar Apparatus, to which he applied it, there being no other 


Inſtrument at that Time would anſwer his Purpoſe ſo well; ſince which 


Time it has been revived, and eſteemed the beſt, tho very troubleſome 1 in 


= moſt Caſes. 


The Body of the Waere dope is repreſented by AB, A B. Fig, 6. made 


either of S er, Braſs, or Ivory. 


CC, is a long fine threaded Male Screw, that turns into che Body of 


the Microſcope. 


D, a cc:vex Glaſs, at the End of the ſaid Screw; on which may be 


placed, as ccaſion requires, one of the two concave Pieces of thin Braſs, 
with Holes of different Diameters in the Center of them, to cover the ſaid 


. _ Glaſs, and thereby diminiſh the Aperture, when the greateſt Magnifiers 
are uſed. 


E, three thin Plates of Braſs, within the Body of the! Microfcope, one 


W is bent ſemicircularly in the Middle, ſo as to form an arched 


Cavity for the Reception of a Tube of Glaſs. 5 
F, a Piece of Wood or Braſs, arched 1 in the Manner of the Fad Plate, 


and faſtened thereto. 


G, The other End of the Microſcope, where a hollow Female Screw 
is adapted to receive the different Magnifiers. 


, a ſpiral Spring of Steel between the faid End G, and the Plates of 


> Braſs E, intended to keep the Plates i in a due Poſition, and counter a& | 
_ againſt the long Screw C. 


"L a ſmall turn'd Handle for the better holding the Inſtrument, to ſcrew 
on and off at Pleaſure. 

To this Microſcope belong ſeven an magnifying Glaſſes, fix of - 
Which are ſet either in Silver, Braſs, or Ivory, as in the Figure K, and 


are mute 17 27 3, . 55 6: Obſerve the lowelt Numbers are the 
greateſt Magnifiers, 


L, is the ſeventh Magnifier, ſet it in the Manner of a little Barrel, to be 2 


held in the Hand for viewing any larger Object. 


M, 1s a flat Slip of Ivory, called aSlider, with four round 1 thro 


Six 


Single Pocket Microſcope. ba 
Six ſuch Ivory Sliders, and one of Braſs, are uſually fold with this 
Microſcope, ſome with Objects placed in them, and others empty, for 
viewing any Thing that may offer, but whoever pleaſes to make a large 
Collection of Objects, may have as many as he deſires. 5 
There is alſo a Braſs Slider, not expreſſed in the Figure, to confine 
any ſmall Object, that it may be viewed without cruſhing or deſtroy- 
ing It. | 
N, is a Forceps, or Pair of Plyers, for the taking up of Inſects, or o- 
ther Objects, and adjuſting them in the Glaſſes. F 4s 
O, a little Hair Bruſh or Pencil, wherewita to take up and examine a 
mail Drop of Liquid. N 5 . = 
P, is a Tube of Glaſs, to confine living Objects, ſuch as Frogs, Fiſhes, 
Se. in order to diſcover the Circulation of the Blood. 5 
When you would view an Object, thruſt the Ivory Slider in which the 
{aid Object is placed, between the two flat Braſs Plates; obſerving always to 
put that Side of the Slider where the Braſs Rings are fartheſt from the 
ye. Then ſcrew in the magnifying Glaſs you intend to uſe, at the End 
of the Inſtrument G, and looking through it againſt the Light, turn the 
long Screw C C, till your Object is brought to the trne focal Diſtance, 
which you will know by its then appearing perfectly clear and diſtinct. 
The Way of examining any Object accurately, is to look at it firſt thro* a 
Magnifier, that will ſhew the whole thereof at once, and afterwards to 
_ inſpect the ſeveral Parts more particularly with one of the greateſt Mag- 
nifiers; for thus you will gain a true Idea of the Whole, and all its Parts. 
And tho' the greateſt Magnifiers can ſhew but a minute Portion of any 
Object at once, ſuch as the Claw of a Flea, the Horn of a Louſe, or the 
ke; yet by gently moving the Slider that contains your Object, the Eye 
wil: gradually overlook it all; and if any Part ſhould be out of Diſtance, 
che Screw C C will eaſily bring it to the true Focus. - 1 
As Objects muſt be brought very near the Glaſſes, when the greateſt 
Magnifiers are uſed, be particularly careful not to ſcratch them, by rub- 
ding the Slider againſt them, as you move it in or out. A few Turns 
of IG C C, will eaſily prevent this Miſchief, by giving it Room 
enough. 3 8 3 
How to change the Objects in the Ivory Sliders, has been ſhewn in the 
_ firſt Chapter. 5 | a 
The Circulation of the Blood may be eaſieſt ſeen in the Tails or Fins of 
Fiſhes, in the thin Membrane between the Toes of a Frog's hind Foot, or 
_ dit of all inthe Tail of a Water-Newt. If your Object be a ſmall Fiſh, place 
it within the Tube, and ſpread its Tail or Fin againſt the Side thereof: 
if a Frog, chuſe ſuch an one as can but juſt be got into your Tube, and 
with a Pen or Stick, expand the tranſparent Membrane between the Toes 
vi 1ts hind Foot, as wide as you are able. When your Object is fo — 
e ed, 
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Scrole to the 


ed, that no Part thereof can intercept the Light from the Place you intend 
to view, unſcrew the long Screw C C, and thruſt your Tube into the 
arched Cavity quite thro* the Body of the Microſcope ; then ſcrew it to the 
true focal Diſtance, and you'll fee the Blood paſſing along its Veſſels with 


a rapid Motion. 


Make Uſe of the third and fourth Magnifiers for Frogs, or Fiſhes, 
but for the Tails of Water-Newts, the fifth or ſixth will do: the firſt Us | 
ſecond Magnifier cannot well be employed to this Purpoſe, for the Thick- 
neſs of the Tube, wherein the Object is placed, will ſcarce admit its being 
brought ſo near to the focal Diſtance of the Magnifier. 

This Single Microſcope of Mr. Wilſon's, has ſometimes been formed into 
1 double one, by ſcrewing it to a Tube, with an Eye-Glaſs at the End 


thereof, it is alſo made to anſwer nearly the Purpoſes of the large double 
_ reflecting Microſcope, by the Addition of the following Contrivance. 


The beſt Light for viewing Objects, is a clear Sky-Light, the Sun 


0  thining on any white Thing, or the Reflection of its Rays from a Looking. 
Glaſs; which laſt is found to be full as ſtrong as any, and much more con- 


venient for Uſe, particularly in examining Liquids; for if you hold this 


Microicope up to to receive the Light from the Sky, your Liquid ſubſides, 


and is foon loſt ; but when placed in a perpendicular Poſition, fo as the 


Rays of Light may be thrown from a Glaſs, fixed beneath it, you view it 


with more Eaſe, and leſs Inconvenience. For the Application of which 
obſerve, 


CHAP. 552 


A Contrivance for fixing Mr. WILSON 5 Pocket 


Microſcope, and reflecta Ho 4% u by a 


 Mirrour. 


"BO, Fig 7. is a Brafs Scrole, which, for the better Conveniency of 
Carriage, i is ſo order'd, as to take into three Parts, and put into the 
Draw Upon which it ſtands, with its reflecting Mirrour, and Wilſon $ 


Pocket Microſcope. 


The Top-Part of the Scrole is taken off at B, by unſcrewing half a 


Turn of the Screw; then lift it up, and it comes out of the Socket. The 


lower Part unſcrews at C, and the Baſe unſcrews at E. 
The Mirrour lifts out at F, which with the Scrole lie 1 in one Partition 


of the Box. 


To apply this Scrole to Uſe, fix the my of the Microſcope to the 
Top thereof, by the Screw A, as in Fig. 7. by (crewing 1t in the ſame 


Hole as the Ivory Handle. 
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Screw-Barrel Microſcope. 

The Braſs or Ivory Slider being fixed as before deſcribed, and the Micro- 
cope placed in a perpendicular Potition ; move the reflecting Glaſs D in 
och a Manner, as to caft the Light of the Sky, the San, or a Candle, 
tirectly upwards, through the Microſcope; by which Means it is made to 
anſwer moſt of the Ends of a double reflecting Microſcope, hereafter to 
he deſcribed. DNAS: WP 1 

It is alſo rendered more uſeful for viewing opake Objects, by ſcrewing 
the Arm Q, Fig. 6. into the Body of the Microſcope, at G, then ſcrew- 
ing into the round Hole R, that Magnifier, which you think will beſt ſuit 
your Object; and put the concave Speculum S, on to the Outſide of the 
Ring R, you will find in the Body of the Microſcope, between the Wood 
Or Braſs E, and the End of the Male Screw C C, a {mall Hole U, through 


| which ſlide the long Wire T, which has a Point at one End, and Forceps 
at the other, that may be uſed occaſionally, as your Object requires: 


hen you have fixed this, and your Object on it, turn the Arm R, 
which is performed by two Motions, till the Magnifier is brought over the 
Object; it may be then adjuſted to the true Focus, by turning the Male 
Screw CC, in the ſame Manner as before deſcribed. It muſt alſo 


be turned exactly over the Speculum, by twiſting the upper Part of the 


Scrole to one Side, till your Object, and the two Speculums, are in one 
Line, as will be found by Trial, and then fix it by the Screw B, at which 


Time the upper Surface of the Object will be fo exceedingly enlightened 
by the Light reflected upward from the Mirrour, to the concave Specu- 


a, as to be ſeen as clear and diſtin as any tranſparent one. 


CHAP, VL 


/ the Manner of applying Mr. W11.s0N's Pocket 


Microſcope, to the Solar Apparatus. 
IE Solar Apparatus having been already deſcribed in the 3d Chap. 


de applied to it, 


it remains only to ſhew how Mr. Wilſon's Pocket Microſcope, is to 


After having fixed the Apparatus to the Window-Shutter, and adjuſted 


d the Altitude and Situation of the Sun, fo as to form a round Spot of 
Light on the Screen. : 3 by DES 

'*w the Tube H, Fig. 5. into the Middle of the Plate and Rings, 

0 Dare not to alter the Looking-Glaſs; then ſcrewing the Magnifier 

j- ne to employ, ta the End of your Wilſon's Microſcope, at G, 

8. 0. in the uſual Manner, take away the Lens D, at the _— _ 

_— thereot, 
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the thin Braſs Plates E. 


by the ſame Means. 
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2222 e Microſcope. . 


thereof, and place a Slider, containing the Object to be examined between 


Things being thus prepared, ſcrew the Body of the Microſcope A B, 


| by che Serew D, Fig. 6. to the ſhort Braſs Tube K, Fig. 5. which flip 


ever the ſmall End L of the Tube I, and pull out the laid Tube I, 
lets, as the Object is capable of enduring the Sun's Heart. 
The ſhort Tube K, which your Microſcope is ſcrew'd to, enables you 


mor C Or 


by fliding it backwards or forwards on the other Tube L, to bring your 
Objects to their true focal Diſtance ; which will be known by the Sharp- 


nets and Clearneſs of their Appearance: They may alſo be turned round 


For the Screen, and all the other Particulars, See Chap 3. 
© H A P. VI. 
of the Micreſeope for Opake Objedts. 


Fig. 8. is a fixed 8 through which paſſes a Screw B, the other 
* End whereof is faſtened to the moveable Arm C. | 


D, is a Nut fitted to the ſaid Screw, which when turned, wil eithe! 
ſeparate or bring together the two Arms A C. 


E, is a Steel Spring, that ſeparates the two Sides when the Nut is un 


: ſcre wed. 


F, a Piece of Braſs turning round in a Socker, whence proceeds 


ſpringing Tube, moving on a Rivet, through which runs a Steel Wire, 
one End of which Gniſhes | in 2 Point G, and the other End hath a Pair 
f Plyers R ſolder'd to it; theſe are either to thruſt into, or to take 
up and hold any Object; and may be turned round as required. 


I, a Ring of Braſs, with a female Screw fixed on an upright Piece of the 


fame Metal, which turns on a Rivet, that it may be ſet at a due Diſtance 


when the lealt Magnifiers are uſed ; and ſerves the Screws of all the Mag- 
nifiers. 


K, a Concave Speculum of Silver poliſhed as bright as poſſible, in the 


Coun of which a double Convex Lens is placed, with a proper Aperture 
to look through it : On the Back of this Speculum a male Screw L, is made 


to fit the Braſs Ring I, which may be ſcrewed into the ſaid Ring at Pleaſure. 
Four of theſe concave Specuia of different Depths, are fitted to four 


Glaſſes of different magnifying Powers; to be uſed as Objects to be ex- 


amincd may require, The greateſt Magnifiers have the leaſt Apertures. 

M. a round Object Plate, one Side white, and the other black, intended 
to render Objects the more viſible, by placing them, if black, upon the 
white, and if white, on the black Side. A Steel Spring N, turns down 
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ſpringing Tube, 
one End of which Finiſhes | in a Point G, and the other End hath a Pair 
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en "ang place a Slider, — the Object to be examined between 
the thin Braſs Plates E. 


Things being thus prepared, ſcrew the Body of the Microſcope A B, 


by che Screw D, Fig. 6. to the ſhort Braſs Tube K, Fig. 5. which flip 


ever the ſmall End I. of the Tube 1, and pull out the laid Tube 1, more or 
k 1s, as the Object is capable of enduring the Sun's Hear. 


The ſhort Tube K, which your Microſcope is ſcrew'd to, enables you 
by Niding it backwards or forwards on the other Tube L, to bring your 


Objects to their true focal Diſtance ; which will be known by the Sharp- 


nef* and Clearneſs of their Appearance : They may allo be turned round 
by the ſame Means. 


For the Screen, and all the other nn See Chap. 3. 


* H A P. VII. 
of rhe » Microſcope for Opake Objects. 


Fig. 8. is a find Aoi through which paſſes a Screw B, the other 1 
* End whereof is faſtened to the moveable Arm C. 


D, is a Nut fitted to the ſaid Screw, which when turned, will either | 


leparate or bring together the two Arms A C. 


2 Steel Spring, that ſeparates the two Sides when the Nut | 18 un. 


ſcrewed. 


F, 4 Piece of Braſs turning round in a Socket, "whence —— 4 
moving on a Rivet, through which runs a Steel Wire, 


of Plyers R ſolder'd to it; theſe are either to thruſt into, or to take 
up and hold any Object; and may be turned round as required. 
I, a Ring of Braſs, with a female Screw fixed on an upright Piece of the 


fame Metal, which turns on a Rivet, that it may be ſet at a due Diſtance 
when the lealt Magnifiers are uſed ; 


and ſerves the Screws of all the Mag- 
nifiers. 


K, a Concave Speculum of Silver poliſhed as bright as poſſible, in the 


Center of which a double Convex Lens is placed, with a proper Aperture 


to look through it: On the Back of this Speculum a male Screw L, is made 
to fit the Braſs Ring I, which may be ſcrewed into the faid Ring at Pleaſure. 
Four of theſe concave Specuia of different Depths, are fitted to four 
Glaſſes of different magnifying Powers; to be uſed as Objects to be ex- 
amincd may require. The greateſt Magnifiers have the aft Apertures. 
M. a round Object Plate, one Side white, and the other black, intended 


to render Objects the more viſible, by placing them, if black, upon the 


Waite, and if white, on the black Side. A Steel Spring N, turns dow! 
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Microſcope for Opake Otyets. = 
on each Side to make any Object faſt ; and iſſuing from the Object Plate 
:- 2 hollow Pipe to ſcrew it on the Needles Point Gf 


O, a ſmall Box of Braſs, with a Glaſs on each Side contrived to confine 


any living Obje&, in order to examine it ; this alſo has a Pipe to ſcrew 


upon the End of the Needle at G. 3 1 
p, a turned Handle of Ivory to ſcrew into the Inſtrument when it is 
made ule of. 


Q, a Pair of Plyers to take up any Object, or manage it with Con- 


veniency. _ 18 

R, of Hair Bruſh to clean the Glaſſes or Specula. L 
When you would view any Object, ſcrew the Speculum with the Mag- 
_ nifier you intend to uſe, into the Braſs Ring I, place your Object either on 

the Needle G, in the Plyers H, on the Object Plate M, or in the Brafs 
hollow Box O, as may be moſt convenient according to the Nature and Con- 
dition of it: Then holding up your Inftrument by the Handle P, look 
azainſt the Light through the magnifying Lens, and by means of the Nut 
12, together with the Motion of the Needle, by managing its lower End, 


the Object may be turned about, raiſed, or depreſſed, brought nearer the 
Glaſs, or put farther from it, till you hit the true focal Diſtance, and the 
Light be ſeen reflected from the Speculum ſtrongly upon the Object; by 


mch Means it will appear very diſtinct and clear. 


Dieſcription of the Double Microſcope, commonly, 


though very improperly, called the Reflecting 


* 


Aſicroſcope. 


B C, Fig. 9, is the Body of this Microſcope, in which ſlides C D, 


the inner Tube, that contains all the Glaſſes. The Eye Glaſs is at 


& A the broad middle plano convex Glaſs at F, and the Object Glaſs being 
ict in a Button at G, is ſcrew'd upon the End of the narrower Tube I, 


which being fixed in the Baſe of the inner Tube, paſſes freely through a 


Hole in the Baſe of the outer. 


The Buttons that contain the ſeveral Object Glaſles are number'd 1, 2, 


1, 4, 5, and the Convexity of the inner Tube, is alſo marked with dotted 
Circles number'd 1, 2, 3, 4, 5, in order to bring that Circle to coincide 
wich the Mouth of the outer Tube, whoſe Number is the ſame as that of 
the Object Glaſs then made uſe of: But if the Obje& does not then appear 
quite diſtinct, ſlide, or rather twiſt the inner Tube gently, higher or 
: © ol lower, 
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18 Double Microſcopes, 
lower, or turn the Screw of the Magnifier gradually till the Object appears 
diſtinct. The greateſt Magnifie rs are known by their having the ſmalleſt 
Apertures. 

The Baſe B C of the outer Tube is ſupported by three Braſs Pillars on 
| Seroles, fixt on a Mohogany Pedeſtal H K, in which is a Drawer L, to 

hold the Magnifiers and other Parts of the Apparatus. A little below the 
Object. Glaſs is fixed a Plate M, like a Stage between the Pillars. 

N, three {mall braſs Circles with Holes thro' the Middle of them which 
are to be placed over the Hole in the Middle of the Stage, and then the Ivory 
Shder O may be pur between the two uppermoſt, which are preſſed toge- 

ther by a ſpiral ſpringing Wire lodged between the two undermoſt. The 
two outermoſt being held rogether by four ſmall Pillars paſting through four 
Holes 1n the Circurnſerence of the middle Circle. | 
P, is a Fiſh-pan to faſten a ſmall Fiſh on, to ſee the Circulation of the 


Blood, its Tail being ſpread acrofs the oblong Hole at the ſmalleſt End; 


then by ſhoving the Button inwards through a Slit made in the Stage, a 


_ ſmall Braſs Spring under the Stage will keep it ſteady; for viewing it the \ 


Tail may be brought exactly under the Magnifier, by turning the Pan on 
the Button, or by ſhoving it inwards or outwards along the Slit in the 
Stage. 

All tranſparent Ob; ets are well illuminated in this Microſcope, either 
by Candle or Sky-Light reflected upwards from a concave Looking Glaiz 
R, placed in a Frame upon the Center of the Pedeſtal. While you are 
viewing the Object through the Microſcope, turn this Concave upon its 


. hoeizoneal Poles 8 b, and you will ſoon find out that Poſition of it wherein 1 
it reflects the moſt Light through the Hole c upon the Object. = 


Opake Objects when laid upon the Plate s, which is on one Side black 
Khan,” and on the other a Piece of white Ivory, being laid over: the 
Hole c, in the Stage may be illuminated by the Light of the Sun-ſhine or 


2 Candle tranſmitted through a double Convex Lens a, which by turning 


on two Screws, e, d, and the Foot of it put into the Hole f of the Stage. 
The Candle muſt be placed in a Line drawn from the Object through the 
Middle of this Lens at ſuch a Diſtance to be found by Trial as will form 
the ſmalleſt Spot of Light upon the Object Plate. By Day-liight this Glaſs 
is of no Service. 
T, an Ivory Cone to crew on to a male 1 under the Center of the 
| Stage Its Uſe is to intercept ſome Part of the oblique Rays when the firſt 
and ſccond Magnifiers are uſed, 
V, a Glaſs Tube to put a ſmall Frog or Newr | in, to ſee the Circulation 
of the Blood. When the Object is well expanded on the Inſide of the 
Tube, flide it over the Hole c, in the Center of the Stage ; and bring that 
Part of the Object you would examine . under the Magruher. 


W, 


| Microſcopes explain d 


W, a Cell, containing a concave and a plain Glaſs, is to confine Fleas, 
Lice, Mites, or any ſmall living Objects, and being placed over the 
Middle of the Stage may be viewed with Eaſe. 

X, a plain circular Glaſs to be placed over the Center of this Stage to 
lay any Objects on that may at any Time offer, and a looſe concave 
Glaſs bel laid with its hollow Side downwards, will eaſily confine 
any living Inſect. 

3 a Jong Steel Wire with its Pliers and Polit to hold or ſtick Objects 
„ flips backwards and forwards in a ſhort Braſs Tube, which by the But- 
ton fits into the Hole of the Stage, and then it may be conveniently ma- 
naged under the Magnifier. 
0, a flat Piece of Ivory called a Slider with four round Holes through it, 
and Objects placed in them between Muſcovy Talcs. 
5 a little round Ivory Box to hold Iſinglaſs for the Sliders. 
a ſmall Hair Bruſh to wipe any Duſt off the Glaſſes, or to apply a 
f Prop of any Liquid, 
4 a Pair of Ni ippers to take up any Object to be examined 


B. When the Body of this double Microſcope i made of Braſs, it is 
e with a ſingle Pillar, to which is fixed a ſiding Bar, an adjuſt- 
ing Screw, and a concave Speculum for opake Objects, Sc. But as 
this Apparatus comes to double the Price of that juſt deſcribed, and be- 
: ing not at all better for Uſe, I have omitted a drawing thereof. 


CHAP. IX. 


4 of a Single or Double Microſcope, what, bon, it 
Single Mt is only a very „mal Globule of Glaſs, or a dale 


magnifies, and Why. 
A convex Lens, whoſe focal Diſtance is very ſhort. The former be- 


ing at preſent diſus'd, I ſhall confine myſelf only to a Binn of the 
Nature and magnifying Powers of the latter. 
A thin Piece of Glaſs bounded on one Side by a poliſhed plane Surface, 
*<preſented by the Line E F, Fig. 10, 11, and on the other Side by a 
all Portion of a poliſhed ſpherical Surface, repreſented by the Arch 
* CB; or bounded on both Sides by ſpherical Surfaces A CB E D F, 
Fig. 12, 13, 14. is called a Lens, or fimply a Glaſs; and by Mathema- 
'iCclans is conceived to be generated or deſcribed by turning the Figure 
2 CBF DE round about the Line C D, drawn through the Middle of 


5 Ferpendicularly to both its Sides. 
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| | 20 Microſcopes expats * 
This Line produced is therefore called the Axis of the Lens; and paſſos 
through G and H, the Centers of its Surfaces. 
The Points C D, vrhere it cuts the Surfaces, are called the Vertexee f 
the Lens, and the middle Point between them is called its Center. 
| The 1oth Figure repreſents a plano Convex, the 11th a plano Concave, 
i the 12th a double Convex, the 13th a double Concave, and the 14th a 
1 concavo Convex, ot a Meniſcus Lens. 

Ss As Rays of Light are thrown out and diſperſed in all poſſible Directions 
4 ttrom every Point of a luminous Body; ſo as they illuminate other Bodies 
upon winch they fall, they are alſo inceſſantly thrown back from, or tranſ. 
mitted through every Point of theſe Bodies. For the Points of opake and 
tranſparent Bodies ſo enlighten'd, are viſible to the Eye, at any Point of 
Space, and in any Point of Time, as well as the Points of the luminous 
Body that enlightened them. The numberleſs Rays which flow from all 
viſible Bodies, called Objets, are conſidered as conſiſting of ſo many 
phyſical Points, and theſe Points are conceived to radiate all Manner 


PO — — — — — — . 


of Ways. 
The Point Q Fig. 15 5: from which Raye diverge, or towards which 1 
2 they converge being made to go back towards the ſame Point, though 


they may never meet at it) is called the Focus. And in both Caſes, any 
Parcel of theſe Rays, as QB C, or QB A conſidered a- part from the 
reſt, is called a Pencil of Rays; and theſe Rays are ſaid to belong to that 
Focus, whether they be near at Hand, or at an immenſe Diſtance ; and in 
the latter Caſe, the Rays are called, and conſider'd as parallel, or equi-di- 
ſtant from each other; becauſe che Difference of their Diſtances at any 
two given Places is inſenſible, * as thoſe from the Sun, and other vaſtly 
diſtant Objects. A B, Fig. 1 repreſents ſuch parallel Rays, which falling 
upon the Lens CD, are made to approach nearer and nearer together in 
their Progreſs ; tending to one certain Point, where they all unite. Thus 
the Rays proceeding from the Lens C D, to the Point E, are called con- 
verging Rays; and the Point E their Focus, where they croſs, and conti- 
nually recede from each other as they paſs along. So that thoſe Rays flow- 
ing from the Point E, towards F G, are called diverging Rays. 
Let A B, Fig. 157. be a double convex Lens, E F the Object at its Fo- 
cus C; G, the Eye very near the Lens E F, the Rays coming from the 
Object, will, after their Refraction, fall parallel T upon the Eye, and con- 
ſequently make diſtin& Viſion, For the Fabrick of the Eye having its fo. 
cal Diſtance juſt at the Bottom of it, pon the Retina, requires that the 
Rays from Fe ſingle Point, ſhould fall nearly parallel, in order to be there 
collected; that is, that the Baſis of each Cone of Rays, flowing from every 


| Fe Smith's Opt. p. 6. + Greg, Opt. 170, : 
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point of an Object, which Baſis is the Pupil of the Eye, ſhould bear ſo 
ſmall a Proportion to the Length of the Cone, as that theſe Cones may be 
toked upon as little Cylinders. The Diſtance requiſite for diſtinct Vi- 
gon, is not limited to a Point, but is indulg'd in larger Bounds ; becauſe 
Nature has furniſh'd us with the Power of contracting the Pupil, as the 
Object comes nearer ; and ſo diminiſhing the Baſis of each Cone in Pro- 
portion, and conſequently of preferving diſtinct Viſion ; but this is only to 
1 certain and that no very great Degree. ME pr err o 
Therefore a minute Object E FE, ſeen diſtinctly thro* a ſmall Glaſs Lens 
4 B, by the Eye put cloſe to it, appears fo much greater than it would to 


the naked Eye; placed at the leaſt Diſtance ED, from whence it appears 


ultcievtly diſtinct, as this latter Diſtance E D, is greater than the 
former E. C; for having put your Eye cloſe to the Glaſs A B, in Order 


| (5 fee as much of the Object as poſſible at one View, remove the Object 
tc and fro till it appears moſt diſtinctly, ſuppoſe at the Diſtance CE, then 


conceiving the Glaſs AB, to be removed, and a thin Plate AB, with a Pin- 


hoje in it, Fig. 18. to be put in its Place, the Object will appear diſtinct, 


and as large as before when ſeen thro' the Glaſs, only not ſo bright. For 


the Hole be ſo ſmall as to admit but a ſingle Ray, from every diſtinct 
Point of the Object, theſe Rays will fall upon the Retina, in as many other 
£:{t:1& Points, * and will make a diſtinct Picture ; and when the Pencils of 
| Rays fall upon a thin Lens, their Axis go ſtrait thro* the Middle of it, and 
- conlequently will proceed to the ſame Points upon the Retina, as when 
they paſſed thro* the Hole. Now ſuppoſing the Lens to have ſuch a Pi- 
gure, that the Rays of every Pencil ſhall be refracted by it, and by the 
Eye together, to thoſe very Points of their Axis which touch the Retina, 


the Picture will ſtill be diſtin& ; and will be the ſame in Magnitude and 


Pohtion as before. The only Difference in the Effects, between the Hole 
and Lens, will be in the Degree of Brightneſs upon the Retina. And in 


this latter Caſe, the Object appears ſo much greater than it does to the na- 


xed Eye, at the Diſtance E D, either with the Pin-hole, or without it; 
as the Angle CE F, is greater than the Angle A D E, or as the latter Di- 


ſtance is greater than the former. 


Since the Interpoſition of the Glaſs has no other Effect than to render 


e Appearance diſtinct, by helping the Eye to increaſe the Refraction of 


the Rays in each Pencil, it is plain, that the greater apparent Magnitude | 
entirely owing to a nearer View than could be taken by the naked Eye. 


If the Eye be ſo perfect, as to ſee diſtinctly by Pencils of parallel Rays 
ing upon it, the Diſtance C E of the Object from the Glaſs, is then the 
val Diſtance of the Glaſs. CR ry Wo uy os KP ens | 


Greg. Opt. p. 171. f Smith, Opt. p. 37. = 
| NOW 
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ſtance E D be 8 Inches from the Object, the uſual Diſtance at which we 
view minute Objects, the apparent Image, or Diameter of the Object, may 


22 Microſcopes explain d. 
No if this focal Diſtance of the Lens, be + of an Inch, and if the Di- 


be ſaid to be ſo much magnified, as thoſe 8 Inches exceed "Ul little 


Space C E, or the focal Diſtance of the Lens AB, which is at the Rate of 


40 to 1. Therefore the leſs the focal Diſtance of the little Lens is, the 
greater will its Effects be in dilating the Image of a ſmall Object; (for if 
its focal Diſtance be yet ſmaller, ſuppoſe v of an Inch; the Diameter or 


Length of an Object will appear 160 Times longer thro ſuch a Lens. 


than to the naked Eye, at 8 Inches; its Surface 15600 Times greater, 


and the Solidity or Bulk would be magnified to 2,496,000 Times) inſo— 


much that its focal Diſtance may be Hhortened, till it is reduced to an 


infinitely ſmall Spherule. Tho' there are ſome Inconveniencics which here 
offer themſelves, and forbid our going beyond certain Limits; for theſe 
ſmall Spheres are inferior to little Lens's, on this Account, that for the 
ſame Degree of magnifying, the Lens's are three Times more diſtant from 


the Object than the Spheres, the Effects of which are thus demonſtrated, : 


Let there be a Glaſs Sphere, Fig. 19. whoſe Center is A, and Axis B D, 


in which, produced on both Sides, the Eye is placed at H, and the Ob. 


ect at C, each of the Diſtances BH, D C, being taken equal to half the 


Radius A B, and conſequently the Point C is the Focus, where Rays falling 
parallel to the Axis B D, upon the Sphere at B G, are after Emmerſion 


Collected. Wherefore an Object placed at C, will ſend Rays upon the 

_* Sphere, which will, after Refraction, be received parallel by the Eye, and 
conſequently make diſtinct Viſion. But if we take the Point L, ſuch that 
LB may be equal to the Radius A B, the Point L is the Focus, towards 
which parallel Rays, after Refraction, at the firſt Surface D E tend in their 
Paſſage through the Sphere, and from which they are diverted after Re- 
fraction at their Emmerſion, and collected at H. Make E F parallel to the 


Axis, and comprehending the Portion of the Object C F, and draw the 


5 right Line FH. The Ray F E being refracted at E, proceeds according 
to E L, and being again refracted at G, goes on to meet the Eye at H. 


wherefore the Line C F is ſeen under the Angle B H G, and would appear to 
the naked Eye under the Angle C H F, which is but half the former Angle. 
Becauſe B L is double to B H, the Angle BH G 1s double to B G, 


but HL is parallel to FE, and to be looked upon as equal to it, or to the 


right Line D C; becauſe CF is to be a Line very ſmall, with Reſpect to 


the Diameter of the Sphere. Therefore the Angle B H G is alſo double 


of the Angle CH F, and conſequently equal to the Angle C A F. _ 


hence it is plain, that to the Eye placed at H, the Line C F will appea 


under the ſame Angle, in which it would appear to the naked Eye, 2 
from the Point A. Whence if the Diameter of che little Sphere B P, 


were : of an Inch, we ſhould have A C equal to +4 of an Inch; which 


is 
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is 70 the Diſtance of 8 Inches in the Proportion of 1 to 128, ſo that the 


Magnitude of the Object will be increaſed 128 Times. 
But if K E, the focal Diſtance of the Lens MN, Fig. 20. be equal to 


the right Line A C of the laſt Figure; we have ſhewn, that by this Means 


the Object LP would be ſeen in the ſame Magnitude, as if the Eye were 


placed at K, without the Lens; nor in uſing this Lens will the apparent 


Magnitude be any Ways changed, in whatſoever Part of the Axis K E, 
produced, the Eye be placed. Therefore, tis plain the ſame Degree of 
magnifying, and the ſame Effect every Way is performed equally by the 


Liens MN, Fig. 20. and the little Sphere BD, Fig. 19. and it is alſo ma- 


"rife, that the Diſtance K L, is equal to thrice DC, QE D. 


If an Object A B be placed in one Focus of a Lens M N, Fig. 21. and 
the Eye in the other Focus D; ſo much of the Object as is equal to the 


Diameter of the Lens, will be ſeen by the Eye, for the Rays A M and 


B N, which flow from the Object to the Extremities of the Lens, proceed 
from thence converging, till they meet at D the Focus; mult neceſſarily 
paſs from the Object to the Lens, parallel to the Axis, and therefore pa- 
rallel to each other. Conſequently that Part only of the Object A B, ſeen 
the Rays MD, and N D, will be equal to the Diameter of the 


Lens MN. 


If the Lens be covered with a thin Plate, and only the Part mn, 

Fig. 21. be left open, then only ſo much of the Object a b, as is equal 

thereto, will be perceived by the Eye. For as A B is equal to MN, or 
a b to mn; the Angle M DN, or m Don, is the Meaſure under which 


Part of the Object A B, or m n appears to the Eye at D. 


In order to ſee a larger Portion of an Object than the Lens, or its Aper- 
ture; the Eye muſt be placed nearer the Lens, than its Focus; for, let 
the two Foc; of the Lens MN, Fig. 22, be H and G. Let an Object 
AB be placed in the laſt Focus, larger than the Lens. The Rays proceed- 


ing from the Extremities A B of the Object, towards the Lens, will, after 


Refraction, unite in the Point C, between the Lens MN, and its Focus 
H. Therefore if the Eye be placed at C, its Field of View or Portion of 


an Object, will be greater than the Lens MN. 


E F be a Portion of an Object leſs than the Lens, the Rays EM, 


i N, produced to the Extremities of the Lens, will after Refraction unite 
na Point D, farther diſtant from the Lens, than the Focus, From whence 
17 appears, that if the Eye be placed farther from the Lens than its Focus, 
. 2 ſee any Part of an Object ſo large as the Lens, but always 
maller. 3 x 
Therefore, in the Univerſal Single Microſcope, J have contrived 
me Manner of fixing the Magnifiers, which are Double Convex 
Lens, ſo as to admit the Eye to be placed almoſt cloſe to them, by 
. which Meang we always lee a Portion of an Object larger than the Aper- 
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Narrowner of the Pupil of the Eye excludes as many of thoſe Ra Ys 
| ded, if the Lens were made to have a leſs Aperture. But in ſmaller Lens's, 
Diameters of thoſe Apertures ſhould be in the ſame Proportion with the 

focal Diſtances of their reſpective Lens's, in order to have the Object ſeen 

by both equally diſtinct. But the Light or Brightneſs will be in a e 


c Proportion of thoſe focal Diſtances *; ſo that the more convex the Les | 
is, the greater indeed, but then the more obſcurely will the Object be 


in ſuch a Manner, as to receive any Lens, whoſe Aperture wants no Li- 


; V iſion, an Advantage which few "of the modern Microſcopes have. 


its exact focal Diſtance in 100th Parts of an Inch (which is eaſily done 


into 100 Parts, will give its true focal Length ;) and by computing 
how many Times thoſe Parts are contained in 8 Inches, we ſhall have the 


cies, which Product, multiphed by the Diameter, will ſhew the Solidity 
or magnified Bulk. 


which induced me to contrive an Apparatus that ſhould make theſe ſingle 


28 explain a. 


ture of the Lens. And in this Way of uſing ſingle Lene 8. microſcopick 
Objects appear exceedingly diſtinct and clear, and are in all Reſpects far 
preferable to the Double Microſcopes, which are compos'd of three con- 
vex Glaſſes. 

Upon the Apertures of Microſcopes, all their Effects and Virtue entirely 
depend, It is therefore to be obſerved, that in ſingle Lens*s, if their foca 
Diſtance be about 3 an Inch, or greater, there will be no Occaſion for li. 
miting the Aperture, in order to make diſtinct Viſion ; becauſe the very 


which diſturb Viſion, as is neceſſar y, and as much as they would be excl. 


where this Limitation of the Aperture is neceſſary, the Rule is, that the 


ſeen. 
"bs why Univerſal Microſcope, I have contrived: the black Eye · Piece N, 


„„ c 


mitation, and have taken Care to limit all the Apertures of tlie ſix Mag- 
nifiers, ſo as to admit as much Light as poſſible, without deſtroying dtn 


In order to find the magnifying Power of any Lens, we need only find | | 


by ſetting a minute Object in the Microſcope, ſo as to appear perfectly 
Clear and "diſtin ; 3 this "Diſtance meaſured on a Scale of an Inch, divided 


Number of Times the Diameter of an Object is magnify d to, and that 
Number multiplied into itſelf, will produce the Magnitude of the Superfi- 


It was with theſe Sorts of ſingle Microſcopes, that the famous Mr. Lees. 
wenboeck made ſuch wonderful Diſcoveries; and it was this Conſideration 


Microſcropes eaſy in Uſe, to thoſe Gentlemen whoſe Curioſity leads them 
to ſearch into the minute Receſſes of Nature, and thereby be taught to | 
contempiate and adore the wonderful and ſurprizing Contrivance of Nature's 
ALMIGHTY Architect 


* Gregory's Opt. p. 184. 


Of 


(2 
Of Double Microſcopes. 


A double Microſcope 1s compoſed of two convex Glaſte placed at E 
ind I., Fig. 23. the Glaſs L next the Object PQis very ſmall, and very 
Te 105 -onvex, and conſequently its focai Diſtance L F is very ſhort; the 

: L Q of the {mall Object P Q is but a little greater than LF; 

t the Im: age pq may ve formed at a great Diſtance from the Glass 
Con! Ju :tly may be much greater than the Object itſelf. * his We. 
e 5 ; be eing viewed through a convex Eye-Glals A E, whofe focal Di- 
Finde 5 10 * appears perfect iv diſtinct, Now the Object appears magn!- 
| £4 upon two Accounts, fit „ becauſe it we view its picture pq with 
the al ed Eye, it would appear as much preater than the Object 
37 the fame Diſtance, as it really is greater than the Object, or as much 


251 q is greater than * Q; and ſecondly, becauſe this Pure appears mag- 
„ige through the Eye-Glaſs, as much as the leaſt Diſtance, at which it can 


1 51 


ce of the Eye. Glaſs. For Example, if this latter Proportion be 5 to 1. 


bc will appear g times 20, or 100 times greater than to the naked Eye. 
lo fit theſe Microſcopes to ſhort-Gighted Eyes, the Glaſſes E and I. 
wuſt be placed a little nearer together; ſo that the Rays of each Pencil 
may not * ni parallel, but may fall diverging upon the Eye; and then 
130 apparent Magnitude will be alter'd a little, but ſcarce ſenſibly. 3 
In the laſt Example, let us ſuppoſe the Eye-Glaſs E A to ve 1 Inch 2 17 
Focus, which will be found exactly 5 times in 8 Inches, the Diſtance at 
which the fame Object would be ſeen diſtinct by the naked Eye. There- 
de this Eye-Glaſs magnifies 5 times; ard if the Object Lens L, has 
ior 1ts Focus L Qz of an Inch, and the Picture be formed at P Þ whole 
Piftarce L q is 5 Inches, the Pifture will be magnified 20 times; becauſe 
the Pita ice L * of an Inch is contained 20 times in L q, 5 Inches; 
auch this Picture magnified 5 times greater (as appears above) by the Eye- 
: Glad FE A, and therefore 5 times 20, that is 100 times. 
{he Length being magnificd 100 times, the Surface of Objects will 
E n 1agnified 10000 T. imes, and their Solidity or Bulk 1000090 times. 
| Abo- We can readily, by this Method, find out the magnifying Powers 
61  leveral Sorts of Microſcopes, yet our Notions of the comparative 
abel of any n inute Object, muſt be aſſiſted by a larger one, whole 
umer bons we know, and by finding how many Times the lefler is con 
I: the greater; which fall be the Subject ot tine remaining Part ot 
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e ſeen diftinaly with the adkad Eye, is greater than q E, the foca Di- 


and the former of Lꝗ to LQ, be 20 to 1, then upon both Accounts the 
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wich one Eye by direct Viſion, and the other by refracted Viſion, throus 
the Glats. 


the magnifying Power of Teleſcopes for many Years. 


malcules in Water, in Semine Maſculino, the Salts in Fluids, Sc. was 7 
Row, will but juſt equal an Inch in Length. N conceiving one fingh 


Grain of Sand, magnified to the Bigneſs of Fig. 


an Aramalcule fwimming, or running by, or — 2 the Magnitude 6 * 
Figure D. The Ams of which he eſtimates by his ! Eye, and conclude: 


whence it follows by the common Rules, that the Figure of the Body or 
Sphere ABC, is 1728 times larger than the Sphere D. 


ſures, and en, it to be a Fifth; but leſt | he ſhould exceed, ſets it dow. 


to the former Rules, the Animalcule D is 64 times larger than that of E 
Likewiſe u 


and judges it to be 10 times leſs than the Diameter of the Animalcule F. 


will plainly ſhew how many of theſe laſt are required to fill a Sphere in 


26 2 roſcopes ea plain A. 


Mr. H9:"s Method of computing, the Magnitude of Objects, ſeen in 

ne Microſcope, was, after he had aGjulted tie Microſcope, to fee the Objech 
very diſtinctly: At the fame Time that he look'd upon the Object thre! 
de Glass with one Eye, he looked upon other Objects at the ſame Diſtanc: 
with his other bare Eye, Ly which Means he was able, by the Help of ; 
Rule divided into Inches and ſmall Parts, * and laid on the Pedeſtal of th 


At croſcope, to caſt up, as it were, the magnified Appearance of the Obie 
upon the Rule, and thereby exactly to meaſure the Diameter it appears of 


through the Glaſs; which being compared with the Diameter it appears ai 
= Wa the naked Eye, will ealily afford the Quantity of its magnifying. 


This 
Method is very ealy to thoſe Perſons who cen accuſtom themfelves to ſuch 


a Practice, I mean of obſerving two Objects at the lame 1 ime, one of them 


TIES ay 
It is indeed a Method I have practiſed with Succeſs to eſtir ate 
The NM crhod Mr. L-uwenhoer made ule of to compute the Size of Ab 


com! Haring them with a Grain of Sand, 


one hundred Of which laid 


it to be a twelfth Part of the Axis DC of the Grain of Sand. 


From XD 


Alto amongſt the reſt, he ſees a ſecond Species of Animalcules E, the 
Diameter of which, by the Help of a very good Microſcope, he alſo mea- 


to be only four times leſs than the firſt Animalcule D; ; therefore according 


upon a cloſer View, he ſees a third Species of Animalcules F, ſtill 
eſs than the ſecond, whoſe Diameter he meaſures by Eſtimation as before, 


Therefore the Animalcule, Fig. E, is 1000 times bigger than that of F. 
In multiplying the farſt Sort by the fecond, and that again by the third, 


digger than a Grain of Sand, vig. 


® Preface to Heook's Mycographia, printed Anna 1675. 
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20 Aficroſcopes explam'td. 


through the Glais ; which being compared with the Diameter it appears of 


Mr, 7597's Method of computing the Magnitude of Objects, ſeen in 
the N ew was, after he had aGjulted tlie Microſcope, to ſee the Object 
very © ſiſtinctly: At the ſame Time that he look'd upon the Object thro? 
ne Glaſs with one Eye, he looked upon other Objects at the ſame Diſtances 
with lis other bare Eye, by which Means he was able, by the Help of ; 
Rule divided into Inches and ſmall Parts, * and laid on the Pedeſtal of the 
Microſcope, to caſt up, as it were, the magnified Appearance of the Objc& 
upon the Rule, and thereby exactly to meafure the Diameter it appeats of 


to the naked Eye, will eaſily afford the Quantity of its magnifying. This 
Method is very eaſy to thoſe Perſons who can accuſtom theinfelves to ſuch 
1 Practice, | mean of obſerving two Objects at the ſame Time, one of them 
wich one Eye by direct Viſion, and the other by refracted Viſion, through 
che Glaſs. It is indeed a Method I have practiſed with Succeſs to eſtim a 
the magnifying Power of Teleſcopes for many Years. | 

The N echod Mr. Leuwenboet made uſe of to compute the Size of Ani. 
matcules in Water, in Semine Maſculino, the Salts in Fluids, Sc. was b 
comparing them with a Grain of Sand, one hundred of which laid in : 


Row, will but juſt equal an Inch in Length. Then conceiving one ſing]: 


an Arimalcule ſwimming, or running by, or acroſs it, the Magnitude of 
Figure D. The Axis of which he eſtimates by his Eye, and concludes 
it ro be a twelfth Part of the Axis D C of the Grain of Sand. From 


Sphere A B C, is 1728 times larger than the Sphere i 


Diameter of which. by the Help of a very good Microſcope, he alſo mea- 


Grain of Sand, magnified to the Bigneſs of Fig. 24. A B C; and ſeceing 


whence it follows by the common Rules, that the Figure of the Body or 


Alito amongſt the reſt, he ſees a ſecond Species of Animalcules E, the 


ſures, and eſtimates i it to be a Fifth; but leſt he ſhould exceed, ſets it dow. 
to be only four times leſs than the firſt Animalcule D; ; chere fore according 


to the former Rules, the Animalcule D is 64 times larger than that of E 
Likewiſe upon a cloſer View, he ſees a third Species of Animalcules F, ſtill 


ess than the ſecond, whoſe Diameter he meaſures by Eſtimation as before, 
Ks judges it to be 10 times leſs than the Diameter of the Animalcule E. 
Therefore the Animalcule, Fig. E, is 1000 times bigger than that of F. 

In multiplying the firſt Sort by the ſecond, and that again by the thi, 


will plainly ſhew how many of theſe laſt are required to fill a Sphere n 
digger than a Grain of Sand, vs. 


* Preface to Hook's Mycographia, printed Anno 1675. 
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Microſcopes explain'd. 


Niameter of D 12 times leſs than a Diameter of EA times leſs than 
12 Grain of Sand. 4 that of D. 
wu F = 
12 _ | 334 1.3 
—.— Sort D. ; 1 | 
1728 in a Grain of Sand. 64 in one ot the firſt 11 
ofs Sand 10 
1c third Sort F, whoſe Diameter 1728 of the Erſt Sort D in a Grain $14 
is leſs than that of E 64 of the ſecond Sort E in one 117 
10 „ — ol the krſt Sort D. „ 
mn... 25 ot the firſt Sort P. — 14 
r Ee TEE 10368 - ix a 
100 e 7" Sand. | '+ i 
20: „ 1 10,592 of the 2d Sort E in a Grain ' ; 2 
e of the 3d Sort F in one 1 
00 in one of che 2d Sort. — of the 2d. 1 
110,92, 0 of the 3d Sort F, contained 1 
in a Sphere no bigger than a Grain of Sand 1 
The ingenious Dr. James Jurin, in his excellent Diſſertation on Phyſic co ES 


Mothematica! Subjects, Pag. 45. has taught us a more accurate and read 
| W ay of meaſuring microſcopick Objects; as follows, 


He firſt twiſts a very fine ſilver Wire a great many times upon a gender 


- & . 
” -—» . o 3 
* 
* 23 22 "EE ga - dah, » 
But WR cy 


Pin, 0 cloſely as to leave no Interval between the Wreaths, which he 
-aretully examines by a magnifying Glaſs ; then he takes the Interval of 3 
- outermoſt Wreaths, between the Points of a Pair of fine Compaſſes, = _ 2.2 
nd apphes this Extent to a diagonal Scale of Inches, and by dividing this +". 
Mcalure of that Extent by the Number of Wreaths therein contained, he F | 


votans the Thickneſs of che Wire itſelf. Then cutting it into very ſmall 
ice, and ſcattering them upon the Object-Plate, he places the Object up- 
dn chem, if tranſparent z or the Wires upon the Object, if it be wake ; 1 
by the Eye he compares the Parts of the Object, with the Thick- 1 
acis ct thoſe Wires that Happen to lie contiguous to them. .iF 14 
Thus he obſerved, that 4 Globules of human Blood would generally 
-over the Breadth of a Wire, which he had found to be , Part of an 
gs and by Conſequence, that the Diameter of a ſingle Globule was 
| Part of an Inch, which was alſo confirm'd by Mr. Leeuwenhoek's Ob- 
ations upon human Blood, made with a Piece of the fame Wire tranſ⸗ 
tted to him from Dr. Furin. Pjbiloſ. Tranſ. No 377. 
This Method of Dr. Furin's gave Riſe to another which I have con- 
rived, that is, a Method of ftraining a few of theſe imail Silver Wires, in 


* Vide Leeren Exp. S Contemp. Tom. IV. Pag. 23. f. 
Orm 
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28 Microſcopes eæplain d. 

form of a Lattice; in ſuch a Manner, that the Diſtances between the Wires 
are exactly equal to the Diameter of the Wire itſelf By which Means 
having a Wire, whoſe Diameter is a certain known Part of an Inch, we 
may be able to meaſure a very ſmall Animalcule, Sc. and be more exa 
in our Calculations, than by either of the former Methods. For by placing 
this Lattice of Wires, cloſe under a Muſcovy Talc, upon which the Oojett 
may be placed, if it be tranſparent, or placing the Lattice over the Object, 
if it be an opake cne. And when the Object is adjuſted to the Magnifier 
the Parts thereof may be eaſily compar'd with the Number of Wires and 
Intervals, and their true Magnitude, or Dimenſions very nearly known, or 
if I obſerve the Diameter of an Object to be juſt the ſame with one Wire, 
or an Interval, I know it is the 560th Part of an Inch, ſuppoſing the Wire 


of that Size. If half that Width, the 112cth Part of an Inch; if one 
Quarter of the Width, the 2240th part of an Inch, and ſo on ad infini tum 


Or tus, if an Object cover but the 6th Part of the Diameter of a Wire 
or Interval, it will be but 33 60th Part of an Inch in Diameter, which 


multiplied into itſelf, will ſnew the Superficies to be the 11,289,600th 


Part of an Inch, and that Product multiplied by the firſt Number will ſhew 


the Sulidity to be the 237933,056,000th Part of an Inch, and thus may the 
Minuteneſs of any Object be exactly determined. 


However, this laſt Method, tho infinitely better than any other in Prac- 


tice amongſt us, is {till deficient on this Account; if the Object be coni!- 
ſiderably lets than the Diameter of one ſingle Wire or Interva | between 
the Wires, we are obliged to eſtimate, or gueſs | its Proportion to that Dia- 
meter or Interval; but if the Object be no ) ſinaller than one fourth Part of 


ſuch Interval, the ye” is able to determine that to the utmott Exactneß 
Polnible. 


1 have, therefore, to remove this Deficiency, invented a 3 and 


curious Micrometer, applicable both to fingle and double Microſcopes, 


bur particularly adapted to my Univerſal Mi ee, de ſcribed F. 8 1, 
and 

The magnifying Power of the ſolar Microſcope, is found by rec. 
koning how many Times the focal Diſtance of the Magnifier is contain'd 
between it and the Diſtance of the Screen, or Sheer, upon which the Image 
ot an O ect: is caſt, For Inſtance, let us ſuppoſe the Focus of the Lens in 


Uſe, to be + of an Inch, and the Screen ſet at the Diſtance of ſix Feet, 


2nd as the focal Length of the Lens will be contained 288 times in the 


Sereen's Diſtance, che Diameter of an Object is magnified in the Propor- 


tion of 288 to 1. The Superficies 82,944 times, apd its Sohdity, 0 
Bulk 23,887,872 times, and by removing the Screen farther off, the Ob 
ect may be magnified to almoſt what Size you pleaſe. 
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of chuſs mg, preparing, preſerving, and appt Hing 0b. 
id gects to the Ii 2croſcope. 
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E mult be very curious in chuſing ſuch Objects as are proper for 
W the Mic RoOoScoPE, which are either ſmall Parts of larger Bodies, or 
: eXCECUINS ſmall Inſects, Salts, Sands, Seeds, Farina of Flowers, &c. or 
the Interſtices between the ſolid Parts of Bodies, as Minerals, Shells, the 
ier Veſſels in Vegetables, Pores in the Bones, Skin, &c. of Animals, or the Mo- 
tion of the ſeveral Parts of minute Animals, or of the Fluids in Animal or 
Vegetable Bodies. 
— greateſt Care imaginable ſhould be W in preparing Objetts for 
an Examination; otherwiſe the beſt ſkil'd in magnifying Glaſſes may be 
miſled, if they give too ſudden a Judgment on what they fee, wi ithout aſ- 
180 themſelves of the Truth by repeated Experiments. 

[f Oljetts are flat and tranſparent, the beſt Method is to incloſe them 
herween two Muſcovy Talcs, in an Ivory Slider, as the Farina of Flowers, 
Scales of Fiſhes, Wings of Butter and other Flies, &c. the Bodies of minute 
11 17 &c. By this Method, every Virtuoſo may always have ready two 

or three Dozen of theſe Ivory Hide 75, furniſhed with the moſt curious Ob- 
 getts, which will be a moſt delightful natural Hiſtory of the ſurprizing 
Beauty, Perfection, and Contrivance, we lind in the Works of Nature. 
Ins collecting Objefs for the Ivory Sliders, Care ſhould be taken to put 
choſe inte the fame Slider, which are of the ſame Degree of T ranſparency 
and Size; that they may all be viewed with the ſame Magniver. There is 
a CONVEX Glass of about an Inch Focus to hold in the Hand, in the Caſe with 
my New Univerſal Microſcope, by the Help of which you may adjuſt the 
Object; properly between the Talcs, before you fix them down with the 
Bra's Rings; the Number of the Magnifier may be alſo marked on each 
Slider its Objects are fitteſt for. Many ſmall living Objects may be placed 
in this Manner between the Talcs, ſuch as Mites, ſmall Spiders, Lice, 
Fleas, &c. without being killed or hurt, and will remain alive ſeveral Days in 
this 8 But for pr dent Examination, theſe as well as larger Objects, may 
de put into the Glafs Slider V, Fig. 2. deſcribed Page 4, and deſigned for 
that Ule, or in the jointed Cell * Fig. 2. Page 4, or elſe ſtick them upon 
the Pin 1, or pinch them between che Ni; ippers m of the Apparatus V. Fig. 2. 

The Animalæula in Fluids, may be examined in a ſmall Drop, taken 

up with a Pen or Hair Pencil, and placed in the Glaſs Slider before de- 
icrived, Page 3, or on the ingle 9 Slicler R, Fig. 2. if in viewing 
them you find them as 18 > he Caſe fo ) exceedingly numercus, that 
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| þ JO Prepari 10 and applying 

BY by their continue! running over one another, their Shape cannot be diſtin 
guiſhed: Some Part of the Drop muſt be taken off the Glaſs, and a little 
tair Water put to the rest, which will ſeparate, and make them appear . 
ſtinct. It is necefiary thus to dilute, with fair Water, the Semme Maſculi. 
at of all Animals; ctherwiſe their Shape cannot be diſcovered, they 
are io crowded together in ſuch infinite Numbers. 

If Sols in {7zids are to be view'd, you muſt let the Fluid evaporate, 

that the Salts may be left behind upon the Glaſs, and be more 1 exa- 
mine. 

For viewing tac Circulation of the Blood in the Tails of Fiſhes, in J. Tops, 
Newts, &c. they are ſometimes put into Glaſs Tubes, but my Univer! 
Mecroſcope hath a particular Saane a bf, of Fig. 2. deſcribed Page 2, 
proper to hold down the Tails of Newts and Fiſhes, and the filmy Viem- 
brane between the Toes of a Frog's h ind Foot; the Circulation is beſt 
teen in the Meſentery, or thin trab ſparent Membrane, that joins the Guts 
together, and this Part, by putling out the Gur a little, may be eaſily ad- 

2 zulted to the M :agniher, by Heip of an Apparatus hereafter to be deſcribed, 
Waich is another Method quite new, a and never before applied in to ealy 2 
Manner, 

Patience and Dexterity are required to diſfect Inſects, EY view ir in- 
ternal Structure, ſuch as Gnats, Mites, Lice, Fleas, &c. which will be ea- 
y done with a fine Needle and a Lancet : ; if they are placed in a Drop 
on Water, their Parts will then be ſeparated with Eaſe ; and the Stomaci 
N %% Bowels lic plainly (before the Microſcope) to be viewed and examined. 

| - Bits of different colour” a Glaſs are 2 for this Purpoſe, to place 
Objects on, becauſe many Objefts are much more diſtinguithable, when 

placed on one Colour, than on another. Claſs Tubes of all SiZES, are Uke- 
wiſe of Uſe, from + an Inch Bore to 2 fine Capi llary. 
e ee e neceſſary to have a few Glejs Tubes, ready prepared, With 
Cork Stoppers, one at each End, each Cork having a Bit of a imall capil- 
lary Tube, run thro? its Center, as at Fig. 25. in this Manner pregnort 
inſets may be kept alive till they lay t their Eggs; and their Worms or 
N lagcots after they are hatched, till they paſs thro' their ſeveral Changes; 
ard in ſuch Glaſs Tubes it is, that Mr. Leeuwenhoek made his greateſt TW. 
coveries: They are more particularly deſcribed in the 2d Section of the 19th 
Chapter, and are to be applied to the Unive, al Microſcope, between rm” 
Object-carrying Plate I, and Springs b. 
Fig. 27. is a very thor: cylindrical Glaſs, which may be filled with Wa- 6 
13 del, or any other Liquid, in order to examine Aquaticks, which are too i 
large for the Slider 8 = 
Fig 26. A rectan gular Box having its two broadeſt Sides of Glaſs, 1 
defend on 1 *urpoſe t to be filled with Water, in order to apply Aquaricks 
1 - __ _ to the ſolar Yucrofcope, 
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Objects to the Microſcope. Re 

Theſe two laſt are allo to be placed between the Springs b, and Object- 
Plate J. 

Fig. 28. Is another Contrivance to place tranſparent Ot: As between 
wo circular Plates of Iſing-Glaſs, one of them being divided into Larti- 
tions, by. paſting a cut paper to it, whereon the Partitions are number'd, 
having ifferent "Objects placed between them, and covered with another 
Falc, which is held dow by a Braſs Ring, as in the Ivory Sliders. This 
© 2 concite Way of Keeping a great Number of Objects, ready to ſhew a 
Fiiend at all 07 portunities; ſo that any Perſon who is deſirous to preſerve 
a large Collection of Oœjełts, may have as many of theſe, or cf the Ivory 
Slidet Ts, as he thinks proper. They are to be appiicd to the Univerſa]l Mi- 


= 7/70, between the Object-Plate I, and Springs b; the two Braſs Ribs 
133 which the Springs are fixed, being filed into concave circular Arches 


Wy their Reception, they may be turn'd round at Pleaſure, and by puth- 
12 the Object-Plate either nearer to, or farther from the Pillar E, any O. 


A 3 ie contain d between them will be caſily brought under the Magnifier, 


There is no better Way to Preſerve tranſparent Ohjects, than placing 
! 


hen between two Muſrovy Talcs in Sliders, or in the circular Taic-Plates, 
Fig. 28. 
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and the vi Fry. beſt W ay of preferving opake CO. ects for thoſe Gentle. 


men who ure deſirous to keep a Collection of them, is to prepare {mai} 
thin Sis © or Ivory, or rather Holly, about an Inch long, and e of an 


5 In, lu wide, and tome a little broader, according to the Size of the Objects 
be 2: thereon. Which Slips being itain' a of ſevera] Colours, we 


al obtem a Contraſt to alm oft any * and by (xing Objects upon 


a s the moſt contrary to themſelv es, they will be ſeen co the be {t Ad- 


antigc. 


Bt have contrived theſe chief y for my new Un iverſal Mi . to be 
pl _ | between the Nippers, under the reflecting Speculum O, Fig. 1. 
_ Wert the Slips about half their Length with irons, but very tranſpa- 
ent Gum-Water, and upon that fick « on your Objects. 


+ have alſo contrived a little Ivory Box, in Form of a Parallelopipid, to 


cep theſe Slips in. In the Sides of which there is cut ſmall Curks, to re- 


ceive the Ends of theſe ſmall Ivory Slips, that they may be placed chree 


v3 four of them in a Row, and alfo fo high above each other, as thar 

dhe upper Row ſhall not conch the Objects in that next under it. Peg 

1 have prepar'd ſome of theſe little Cabinets far e Oojects, which con- 

ain ſome zo, ſome 60, Sc. of thoſe Slips, Which when ſtored with OhHiects, 

_ be always ready for Examination, and may be carried from Place to 
©, Without doing the leaſt Injury to the Objects therein contain'd. 

The Reader may be ſupplied with theſe Tvory and Holy Slips, Cabinets, 
cry Sliders, Talc Rings, ſhort cylindrica Glaſſes, rect. angular Poxes, wich 
dis Sides, circular I/ing-Gtiaſs Fg, and Glejs Tubes, ail together af al 

ox, 
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myſelt, and others, but alſo ew how to apply either the whole, or the ſe. 
val Parts thereof to the Micr N In doing of which I have! [pare 
either 


2% _ Of the Circulation of the Blood. 


Fox, or ſeparate it he pleaſes, at my Shop, the Sign of Tycho Brabe” s Head, 
the Corn _ of Ra. equet- Court, in Cieet-Street, London. 

avi ig de ſcribed the new inyented Univerſal Portable Microſcope, tog. 
ther with its Application to che ſolar Apparatus; and ti: other Sorts which 
are molt in Uie amongſt us: By which the Reader will be able to deter 
mine how much eaſier it is in ail its A Applications than any, nay all of then; 
take n togerner are, and have allo newn how to calculate their magnifying 
Powers, and how to prepare and preferve Objects: I ſhall next Procee: 
to ſhew what wonderful and ſurprzing Diſcoveries have been made by the 
ico! dope. In the Proceſs of which, I ſhall not only preſent the Rea de. 


with a Variety of Co; pPper: Cuts, of moſt of the miaute Inſects and Animal. 


/ 


cules that have been obſerved by Mr, Hook, Mr. Leeuwecnboek, Mr. Fobjot; 


C „it 1 nor Pains to ma ae che W. ork compleat. 


CHA] TY 


( 27 the Gre ulation of the Blood, at how to exa: 
RQmmeith 4 the Micr o ſcope 


8 E I. 


FTY H15 noble Fluid, the Blood, yields us che nol ſublime N 
j tions imaginable, by the Aſſiſtance of the Microſcope. For by ti. 
Help of it, human Blood, and that oi Lend Animals is found to conſiſt ©! 
round red Globules, which float in a tranſparent Fluid, each of _ 

compos'd of fix ſmaller, and more tranſparent ones, and each of theſe 

Mr. Leemoenboek has ſhewn in his 128th Epiſtle to the Royal! Society) into fix 
more minute and without Colour. He hath alſo ſhewn us how caſily u. 
ſokt flexible Globules, which are compreſſible into any Shape, and in con- 
tous! Motion, may, by ſtriking againſt each other, compoſe one larg: 
Giob ule of a perfectly ſpherical Figure, one of which, and five of the ſmal- 
er Sort, as they wp in Contact, the ſixth lying behind, is repreſentec 


18. 29. Waich, by their mutual Attraction to, and Preſſure againſt ca 


other, re adi! iy unite to form a perfectly round Body, as at Fig. 30. Then 
Attraction towards each other is fo conſiderable, as to Cram a Kind 
fie ſhy Subſtance, when brought into Contact; and their ſpeciſick * Gravity 
more than the Scrum in which they oat. 

ow theſe Globules, and alſo the more minute ones of which they A 


- 


CUNPOICY, are occaf fonal! y ſeparated, in order to paſs through extremo 


* Ph.. Tran. No. 361. 
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Of the Circulation of the Bl 3:1 
minute Veſſels, which withour ſuch a Separarion, they cannot poſſibly en- 
ter, and how they re unite again in Veſſels where they have more Room, 
. cafily comprehended by a due Conſideration of the two foregoing 
Fig res. 

T hc Diameter of a common round Globule of human Blood, 1s s equa] to 
due s th Part of an Inch, as by the Method deſcribed, Page 27. 


<a. BAM r r 


peaks. Al 
py er to view the Blood with the Mic: oſcope, upon the Tip of an Hair 1 
P-3cil, take a ſmall Drop of warm Blood, immediately as it comes from 11 
the 7 wa and ſpread it as thin as poſſible upon the Object carrying Glaſs 1 — 1 
I 15 ot the Univerſal Microſcope, and apply it between the Od ject-Plat 17 
—_ :. and Springs, to the firſt and ſecond Magnifiers, It may allo be ex | ö f 1 | 
1 eang well examined, if a little of it be taken up into a ſmall, but ver xn 
1 capillary Tube, which being held in the Nippers m of the Apparatus „ | ” 1 
v. Ft 8. 2. may be readily applied to the Magnifier, If you dilute a Dro; 1 
_ © FRO g with warm Water, and apply it either of theſe Ways to the Mag. ___ * 
bpome ſof the larger Globules will be ſeparated from each other, and | | 8] . 
1 b of them will be divided into the ſmaller ones of Which they are 1 
. 008 4. (| 5 "od 
By eit ther of thats Methods, the Globules of he Blood may be diſtinetly q | Wl 
ſren, and a little Practice will diſcover any Alteration that may happen in 1 
che Colour, Shape, or Size of them; in its ſeveral Changes between Sick- Bron 0 1 


—_ e Health, Mixtures of medicinal, or poiſonous Liquors, may be 
_— irc with it immediately as it comes from the Vein, and a Drop of this 


Mature, if applied as before directed to the Microſcope, will diſcover what ! 
= oY {ALONG £98 be produced on the Contexture of the Blood. The Veſſe! =. 
_ i the. Blood is received, ſhould be put into a Baſon of Water,, 


omwhat hotter than the Blood T, to prevent 1ts conguanng before the 
Mi ture. 1 
The Circulation of the Blood thro? its Veſſels, is to be ſeen in ſuch ſmall 
LN Fe ures, whoſe Tranſparency permits us to look within them, or in the 
_ : ft Parts of larger ones; by which we are very well informed, the 
1 5 animal Syſtem being eſtabliſned on the tame Plan, the Circulations 
min Veſſels of a like Form, both in the meaneſt and nobleſt living 
ETienie, and accelerated or retarded by the ſame Cauſes. 
n che e mall Creatures we are not only able to ſee the genera] Courſe 
Ji the B/;67, but can perfectly diſtinguiſn each Globule, and the Alteration 
| Da fer in paſſing out of the larger into the more minute Veſſels, many 
m being ſo ſmall, that ſingle Clobules can ſcarce enter, till they are 
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be act J. tad bent of the Wa may be obtain'd by a Pocket Ther neter, made 


enen, with Which the Reader may be ſupplied at my Shop, at 75 Brabe 5 
n Floct-Street, 
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hehind, before they can readily ſeparate into the two ſmaller Branches 


34 07 the Circulation of the Blood. 


compreſſed | into an oval Form ; and yet theſe very Veſſels are large, when 
compar'd with the fineſt of all, in which the Globules muſt be divided and 
ſubdivided into their ſmalleſt component Parts, before they can find 2 


Paſſage. 


Providence has been ſurprizingly careful in the Diſpoſition of the Veing 
and Arteries, for theſe laſt, which convey the Blood to the Extremities of 
the Animal, continually le eſſen their Diameters in their Progreſſion, and di. 
vide into ſmaller Branches, Ar which Diviſion, the Globules ruſh againſt 
an Angle, which as 1t were cauſes them to recoil upon thoſe immediately 


CD, of the Artery AB, Fig. 31. in which the Blood flows upwards from 
B to A, towards the Extremity; and on the contrary in its Return back 
from the Extremities to the Heart, their Diameters increaſe, and thoſe 


{mallcr Veſſels are continually uniting into larger, as in the foregoing, 


Fig. 31. the Branches C and D join their Currents in the Vein E F, till at 
Jaft all their Streams fall into one, at every ſuch Conjunction of two 
Branches, as at E, and their Streams violently ruſh againſt each other, by 


which means unnatural Coheſions are prevented. 


The Microscoye affords us an ample View of the Veins and Arte- 


ries, the latter of which is very diſtinguiſhable by a Protruſion of the 
Blood, at each Contraction of the Heart, then a Stop, and then a new 


Protrufion, continually ſucceeding each other, whilſt in the Veins it rolls on 
with inexpreſſible Rapidity. 


| The ingenious Mr. Leeutwenboek hath told us. that with great Admiration WW 


; he ſaw in the utmoſt Extremities of a very ſmall Fs Tail, how the larger 


Arteries were divided into the fineſt Veſſels, ® and many of the ſmall Veins, 
which returned from the ſaid Extremities, met together in a larger Vein; 
that there was ſuch an Agitation of that Blood, which flowed from the 
larger Arteries, towards the evaneſcent ones, at the Extremity of the Taz}, 
and returned afterwards through many minute Veins into a larger one, as 
can hardly be conceived: In the larger Arteries he ſaw a continual new 
Protruſion of the Blood's Courſe, received from the Heart; but in the ſmal- 
ler, the Motion ſeem'd equable without any ſuch repeated Pro ; and 
tno' no Colour appear'd in the minute Veſſels, yet in the la be: 
and Veins, that were near the Extremity of Aa Tail, the Blood was Wl 
plainly red. . 

The exact Magnitude this Fiſh appear d of to the naked E ye, as deli 
neated by him, is repreſented in Fig. 32. Its Tail — as it ap- 
pear d in the Microſcope, at Fig. 33. In which were 17 little Banes or 


_ Griftles, that give a Stiffneſs to the 7; ail, three of them are ſhewn by the 


Letters A B C, on each Side of which he ſaw a very open Communication 


Asc. Nat. Tom. IV. p. 167. 1 
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„ the Circulation of the Blood, 37 
or the Veins and Arteries, the Blond running thro! Arteries, and returning 
back thro' Veins, which were of the ſame Size, and evidently a Continua- 
tion of the ſame Veſſel, this was diſtinctly ſeen in 34 different Places, ſo 
that in the Tail of this ſmall Fiſh could plainly be ſeen 64 Blood Veſſels, 
| 74 of them Arteries, and as many Vetns, beſides the little Spaces about D 

ind E, which were not obſerved. 3 
This will be better underſtood by a microſcopical Repreſentation of Part 
of one of theſe little Criſtles FH G, Fig. 34. on each Side of which runs 
an Artery IK and MN. The Blood flowing rapidly from I and M, to 
K and N, their open Communication with the Veins K L., and NO, 


from whence it return'd to L and O, fo that both theſe were but one 


continued Blood Veſſel; for no Veſſel can be properly called an Artery be- 


vond the Pulſation; farther than which, and returning towards the Heart, 


it may be called a Vein; for Veins, as by the preſent Figure appears, are 


only Arteries elongated ; and as they generally divide into Branches that 
eſcape the Sight, it is very difficult to determine where the Arteries end, or 


where the Veins begin. If in the Tail of this ſmall Fiſh, the whole Bulk 
of which was no bigger than that of Fig. 32. and conſequently under half 


an Inch in Length, 34 diſtin&t Circulations of the Blood could be ſeen, how 


incredibly numerous muſt that of the Circulation be in an human Body? 
Nor is it to be wonder'd at, when we ſee it iſſue forth at every Prick of a 
Pin or Needle. In this Conſideration he alſo adds, that he is fully con- 


1 vinced in a Space no bigger than his fore Finger Nail, a thouſand diſtinct 
Circulations of the Blood are performed. . 
> Mr. Leeuwen boe obſerved the Motion of the Blood in a ſmall Veſſel, in 


_ ti lai of a Taapole, ſomewhat wider than to admit a red Globule there- 
bot, as A and B, Fig. 35. which Veſſel is called an Artery, through which 
_ ti 3-7 coming from the Heart, in the Direction A, B, is impelled with 


_ great Swiftneſs, and divided at B into two Branches, B C and B E, which 
are again united at D, and continue ſo to F, where they are again divided 

deco two other Branches FG and F I running crooked till they are again 
_ a H, where they formed a ſomewhat larger Veſſel as II K, and 


became bigger at K, for which Reaſon we mult call the Blaod Veſſels ABC, 


FG, and AB E F I, Arteries, * becauſe they convey the Blood to their 


greateſt Diſtance from the Heart at G and I, and the Blood Veſſels G EI K, 
4%) I H K, Veins, becauſe they return the Blood to the Heart again. 

in another Place he ſaw the Blood running in an Artery, large enough 
0 admit about 20 red Globules Þ at once; this was a great Artery in Pro- 
portion to that before-mentioned, a ſmall Part of which is delineated ar 
LM, Eig. 36. out of which proceeded a leſſer, as M O. The Bicod in 


dae Yellel from L to M, had not fo quick a Motion as it had in others, 


* Arc. Nat. Ef. 119. f Phil. Tranſ. No. 200. | 
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preſſed into a leis Space; this being ſo, we muſt conclude, that the ys 
nick of the Blood Veſſels between N and P, and alſo ſomewhat below N, 
diſtended at every Pulſation of the Heart; and as ſoon as this uncommon 

tract itſelf again; whereby the Blood that was thus puſhed forwards is 


begin to move from P to R, in ſuch a Manner as to be puſhed back agat 
and that during his Obſervation, the Blood Veſjel M O, was a little bark 


to look upon it; the Blood in the Veſſel NS, "wherein was little or no Mo- 


tion before, now ran as ſwift as in any other Veſſel, the Veſſel PQ 
was fo ſmall, that only one ſingle Globule could paſs through it at once, 


the Heart; Mr. Leeuwznhoek ſpent about two Minutes in theſe Obſerva- 


Minute, which is 4300 in one Hour, and 108000 times in the Space of 


MY Of the Grenlation of the Blood 


becauſe the Blood in the Veſſel at R, did in a Manner ſtagnate. inbmuck 
that no ſeparated Parts could be giſtinctly ſeen, it appearing there of one 
uniform red Colour; yet in the Veſſel MO, the Circulation was as fwift as 
in any other Veſſel. That the blue Spots, occaſioned by a Fall or Bruiſe, 
is not ſtagnated Blood, which perſpires before it begins to corrupt through 
the Skin with the Sweat, Mr. Leeuwenhoek was convinced of by the fol. 
lowing Obſervation. The Blood at R being thus without the leaft Motion, 
it was ; by every Pulſation of the Heart impelled upward, from N to p, 
and the next Moment recotled back again, and this alternately with an un- 
dulatory Motion; as is known if never fo much Violence be uſed in preſ. 
ling Water, yet it cannot be preſſed cloſer than it was before; ſo the 
Blood being now impelled forwards through the Heart, cannot be com- 


Diſtention is performed, ſo ſoon alſo does the Tunick of the Veſſel con- 


forced to run back again. After a ſhort Space of Time he ſaw the Blood 


extended; conſequently more Blood ran through it than when he firſt began 


wherein not the leaſt Motion, at his firſt obſerving it, could be diſcovered, 


now began to flow; yet the Particles of Blood, which at firſt pal alled 


through it, were but few in Number, and conſequent! ly far aſunder ; hence- 
forward all the Blood from P to R was put into Motion, as well by being 


puſhed forward, as by recoiling back again, and that at every Pulſation ot 


tions. From whence it plainly appears, that the ſtagnant Blood can not 
only be made to move again by the Motion of the Heart, which we call 
the beating of the Pulſe, but alſo that the coagulated red Globules are again 
diſſolved, "and aſſume their firſt Figure; from which we may reaſonably 
conclude, that the coagulated Blood in any Animal occaſioned by a Blow 
or Bruiſe, can in a few Days be made to move again; it being taken for 
granted, that the Heart of a Man puſhes out the Blood 75 times in one 


a Da 2 and Night; and finding that in 10 Days Time the coagulated Blood 
ſeem'd to vanith, and alſo confidering that in this Time the Heart performs 
1080000 Pulſations, and that in each Motion, into ſeveral Veſſels toge- 

ther, there has been looſen'd and ſet a-going the Quantity of a Grain of 
Sand, how much more will be puſhed forward in the ſame 2 
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Of the Circulation of the Blood. 37 
| Mir. Tecumenboet could ſee the Blood received from the Heart at each Im- 
pulſe, in the Veſſel above-mention'd. If we ſuppoſe that the Quantity of 
r cubick Inch of coagulated Blood, occaſioned by a Blow, is too much, 
ind that ſeldom ſo much is coagulated at once, we may eaſily conceive, 
that ſuch coagulated Blood, by Means of ſo many Protruſions as above- men- 
non'd, may be looſen'd, and its Motion again reſtor'd, if not in all, yet 
e ttt” . OY 
M 5: another Time Mr. Leeuwenboeł laid one of theſe Tadpoles upon a Piece 
or vhite Paper, a little while before he came to look upon it. A ſmall 
y f the Tail was wounded by the Skin ſticking to the Paper; ſo that 
cut of an Artery in the excoriated Part, ſo large that about four red Glo- 
bules of the Blood might pals through it at once, there owed ſome Blood 
that :1emain'd without Motion about the wounded Part, yet that whereon 
his Eye was fixed, not being half an Hair's Breadth from the =xcoriated 
Artery, there proceeded a Branch of a Vein, wherein the Circulation of the 
RBlged did ſtill remain, as if the Artery had not been broken, Fig. 37. T V, 
exhibits the Artery wounded a little above V. VX ſhews the extravaſated 
Rized, V W, the ſmall Artery wherein the Blood retain'd its full Courſe, 
mas ſo near the Artery T V, our of which the Blood lowed ; which 
emed very ſtrange, but obſerving that the Blood-Peſſel V W was 
eat W to a large Blood Veſſel, that conveyed the Blood to the Heart, 
the $/ood out of VW was continued as ſwift as if it had been impelled 
= 'nitroV, in ſuch a Manner that Mr. Leeuwenbock 1magined, the 
a V had not been united with T, but had lain with its Aperture at 
. :n the extrava/ated Blood; ſo that the extravaſated Blecd was only for a 
WT |! {fucked up and convey'd thro' it. He then ſaw a Vein wherein the 
=_ cio of the Blood ſeemed very uncommon, as at Fig. 38. whereof a b 
repreſents an Artery, whereby the Blood is impelled with great Velocity fl | 
from a to b, then be, whereby the Blood is conveyed towards the Heart, | | E 
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mult 2 called a Vein, cloſe by which lies another Artery d c e, wherein '+ Þ 

37 5 * | | | 2 — ty | Ht | | 3 1 4 | Ll. 

the Blgod is conveyed from the Heart from d to c; now if the Vein b c is 

= - united with the Artery d e, as is ſeen at c, and the Blood be thus con- 1 il 

from c to.e, be ſhould be called a Vein, and the Blood coming to $ il 

Wc ing there transfuſed into c e, is the arterial Blood, becauſe it is con- 3 
vcregl thither from the Heart, it being certain, that dic e is an Artery. 1 | 
Amongtt others, Mr. Leeuzwenboek had a Taapole, wherein he could per- 41 


en ro Motion at all of the Blood, how attentively foever he view'd it; 
« 11:14 there appear'd no Reaſon for it, till upon examining this Animal 
Witt his naked Eye, he obſerved the fore Part of his Body was contracted, 
hh he imagin'd the Heart was fo oppreſſed, that it could not force 
de Bleod, and receive it back again. Whilſt he was thus contem- 
the Animal made a very ſtrong Motion ; beating its Tail about, 
wa vending its Body, by which it got clear of the Oppreſſion it was Fig 
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iP 38 Of the Circulation of the Blood. 
| der; and on viewing it again, perceived the Blood to have a ſlow Motion 
and Impulſe in ſeveral Veſſels, which increaſed till it at length came to it; 
proper . yet not with ſuch Velocity as it would have had, if the 
Heart or Body had not been oppreſſed. Mr. Leeuwenhboek ſays, that the 
Motion of the Blood in theſe Tadpales, exceeds what he ever ſaw in any 9. 
ther Animal. Fig. 39. exhibits a Tadpole arrived to ſuch a Bigneſs, as tg 
uſe its hinder Legs, and the fore Legs were alſo diſcernable, but yet co. 
vered with the Skin. VVV | 
Mr. Leeawenhoek obſerved the Circulation of the Blood in ſeveral Bu 
done of which, bating the Tail, was but an Inch in Length, the greatei 
Motion of the Blood obſervable through the Fins, was on each Side the 
various little fingle Bones placed therein, where the Blood-YVeſſe!s were ſo Wl 
large, that 23 of thoſe Particles which conſtitute the Blood of a red Co. 
lour, could paſs in Breadth, but diſappear'd as they drew nigh the Extre- 
mity of the Fins, ſmall Veſſels being all along difpers'd from the Arte- 
ries; on one Side of a little Bone, runs an Artery, and on the other a 
Vein, correſponding thereto ; and finding it eaſy to extend the Tail, he 
accordingly ſtretched it in Breadth, equal to what the Fiſh gives in ſu im. 
ming, that he might the better obſerve the Motion of the Blood in theſe Wl 
extended Veſſels, and found when the Fiſh did not move, ſome of thoſe Bi 
ſmall Veſſels, which before received three Particles in Breaſt, being nov il 
ſtretched out with the Tail-fin, which they run a- croſs, did not only adnit no 
more than one Particle, but likewiſe theſe Particles did not move ſo fall, 
as when the Veſſels were not extended; and in ſome Places were at ſuch 4 
Diftance, that one or two more might lie in the Intervals, but could not 
from all this determine, that the Particles were perfectly oval * 
But to trace the Matter further, he took the Blood cunning from a live 
Salmon, + when cut into Pieces, and put it into a Glaſs Tube, no larger than 
a {mall Quill, which in a ſhort Time congealed ; but when it became partly 
fluid again, he pur it into a ſmaller Glaſs Tube, and having placed it be- 
fore his Eye in the Microſcope, the Particles being in Motion, ſome of them 
appear'd of a flat oval Figure, and others, which ſhewed themſelves ſide- 
| ways to the Eye, feem'd a little thick, and thofe whoſe Sides did not di- 
4 rectly face the Eye, ſeem'd a little broader, without the leaſt Appearance 
pf any globular Form. Mr. Leeuwenhoek alſo put ſome of the fame Bod 
upon a very clean Glaſs, and where the Particles lay thin, he perceived 
them oval; nay in ſeveral Ovals he diſcovered Globules, and in ſome few 
fix Globules. 3 5 
Fig. 40. ABCD repreſent the oval Particles of the Blood of 
Salmon, that weighed 30 Pounds; A B, the Particles that appear'd flat and 
broad, but did not directly face the Eye; thoſe about c were ſtreight be- 
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ways, yet at leaſt for the moſt Part, as repreſented in Fig. 43. 
How venous Blood may become arterious without being firſt in the 


tet th. 


Of the Cireulation of the Blood 39 
ſore the Eye, and for the moſt Part a little clear Sort of Light in the Mid- 
ale, larger in ſome than others. 
Mr. Leeuwenhoek, hkewiſfe, placed ſome of the Blood of a very ſmall 
Butt before the Micreſcope, which was not mixed with any Liquor, only 
the Particles lay in their Serum, and are repreſented by Fig. 41. 
Thoſe Particles of the Blood, which are diſtinguiſhed by ſhining Spots 
in the Middle, are delineated Fig. 42. Mr. Leeuwenboek proſecuted this 
Enquiry yet farther, with a greater Magnifier than he had hitherto uſed, 
and ſo he plainly made out the oval P articles ; NOW the greater the mag- 
nifying Power of the Glaſs, the ſwifter does the Circulation of the Blood 


W 2ppcar ; and having retarded this Motion, he employed two or three Se. 


conds of Time, in oblerving the little Veins, and found, that in ſeveral 
{mall Veſſels, the oval Particles were ſo broke, that he could neither fee 
them, nor thoſe, of which ſx conftituted a Particle of Blood, but only a 


1 | ſimple Fluid of a faint Colour, running along the Veſſels; but in a great = 
Artery at the Tail, the Blood mov'd fo ſlowly, that he could eaſily diſcern 
de Particles were oval; and not only ſo, but he likewiſe perceived more 


clearly than before, the Globules that conſtituted the oval Parts, if not al- 


Heart, appears by the following Experiment. Suppoſe A B, in Fig. 44. 


to be a Vein, in which the Blood view'd thro' the Microſcope, paſſes with 
great Celerity from B to A, from this Vein proceeds two ſmall Branches, 


C and D, which unite between E and F. Again ſuppoſe H I to be an Ar- 


= tcry, in which the Blood moves upwards with equal Swifineſs from H to 
= 1, out of H I ariſes a venous Spring, delineated in K FL; the Blood 

moving from K to F, joins the other at F; and by this Means, Part of 
the Blood coming from the Artery, is thrown into the Vein, as paſſing 


from F to G, and to the beſt of Mr. Leeuwenhoeck's Obſervation, a Quantity 


of Blood, juft equal to that carried from K F w G, moves from CE to F, 
and directs its Courſe upwards from F to L, ſo that whatever Quantity of 


aterious Blood paſſes thro* K F and F G, an equal Quantity of venous 


| Blood returns thro' C E and FIL. Though the agreeable Motion of the 
lad was formerly apparent, yet this Expeximent afforded him a very clear 


Perception of the above-mention'd Variety; and beſides, this Union of the 
Blocd-Veſſels was not formerly diſcover'd. ä 5 
Mr. Leeuwenboeck, in his 112th Epiſt. has given us an accurate Delinea- 
tion of the Bloed. Veſſels in Part of the Tail of an Eel, whoſe whole Length 
did not exceed that of the Length of bis little Finger. The Figure, as by 
him delineated, is repreſented in Fig. 45. whereof A, C, E, repreſents the 
Veins, and B, D, F Arteries. Or ni pen roars 5 : 
The Letter D repreſents an Artery, from which a Branch G proceeds, 


that is divided about H, into two leſſer Branches, one of them Ron | 
: 1 —o 


K 


18 non — 2 2 — 
by " 
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forwards till it arrives at M, where it is diſcharged into the Vein E, which 


the Artery D and B, is joined, and from thence pour'd into the Vein C. 


| Veſſel, which at Z branches out into two more minute Veſſels; che Blood 


Vein C 


ed by the Letters H I K, fo much of this ſmall Veſſel as reaches to I, is cab 
led an Artery, becauſe the Blood may to that Place be propelled in its Pra, 
greſſion from the Heart. The other Part I K of the fame Branch may 
be called a Vein, becauſe by it the Blood is conveyed back again to thy 


Heart. In the other Part of the ſame Branch HL M, the Blood is Jroye 


in this Figure is the firſt Place that can take the Name of a Vein. 

Here alſo it may be obſerved, that as the Arteries are extended in Length, 
they gradually lefſen. And on the contrary, the Veins increaſe in chea 
Diamceters as they approach the Heart. 

Furthermore, from this ſame Artery D, another Veſſel may be feen 
branching out from N, from whence the Blood flows to O, and there dil 


charges "cſelf | into the Yan E. 


Raiſc your Eye a little higher to 5 where another ſmall Artery ad. 
vances from the great one D, towards Q where it cloſes again with 


the Vein E. 


Alſo obſerve that about the Letter R, another ſmall Veſſel leads from 
the ſame Artery towards S, at which Place the Blood that flows both from 


Somewhar higher, about T, advances a little Blood-Veſſe!, which is fd 
ded into two Branches at V, ſo that from thence two diſtinct Veſſels may 
be ſeen to diſcharge themſelves | into the Vein E, at X and h. 
About the Letter proceeds from the ſame Artery D, another ſmal 


flowing through them toward a and b, where it is diſcharged into the 


Not far from V, about c, proceeds a ſmall Branch from the Artery D, 


through which the Blood alſo returns into the Vein C, with which it ** 
A 


From the ſame Artery D riſes a minute Branch e, f, which is ſpare 
ted into two leſier Branches at-t, lending back the Blood to the Vein F. 
5 and h. . 


If the ſame Artery be nene a little higher, another Branch J 4 


will be ſeen iſſuing from I, which is alſo divided at J into two other 
that likewiſe diſcharge themſelves into the Vein E, at m and n, near I; :t 0 


are allo two other Branches, which vent their Streams at p and q, into the 
Vein C. 

Moreover from the ſame Artery D, about r, proceeds forward à fra 
one r f, which is divided into finer Branches, one of which r f . joins the 
Vein C. the other ſ, u, W, x, Joins the Vein E at x. 

The molt evaneſcent Artery, flowing from the large one D, which is 
repreſented by the Letters r y 2, unites with the Vein E at A; the ſame 

minute 
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Of the Circulation of the Blood 4.1 
mute Artery, near the Letter u, is again divided into two Branches, the 
part u b is diſcharged into the Vein C, at t. 

An Eel of this Size may be conveniently placed before the Magnifiers | in 
the Univerſal Microſcope, either in the Fiſh Pan, or in a ſmall Giak Tube 
alle with Water, and put between the Object Plate and Springs, after 
wiping off its Slime, which would obſcure the Glaſs, ſtop both its Ends to 
prevent the Water from running out; the Tail may then be viewed, and the 


Circulation will appear in an agreeable and pleaſant Manner, as in the fore- 


going Figure is deſcribed. 


The Tails of any Sort of ſmall Fiſh, may be alſo readily ape to the 
\Iagnifiers in the fame Manner. Under the Spring of the Fith- Pan a bf, 


a 10 before directed 1 In Fig. . of Chap. 1 . Flounders, Eels, and Grdgerns 


tyre 2 long Time out of Water, and are to be had at almoſt any Time in 
J en alwe. 


Alſo the Tail * of a Water Newt, or a Lizard, if applied to the Micro- 


1 -ope in a Glaſs Tube, repreſents an agreeable Proſpect of the Circulation, 
cbrough Variety of ſmall Veſſels, particularly i in an exceeding ſmall one of 

the W Fater-Kind, which may ſometimes be procured ſhorter than an Inch, 

and fo tranſparent, that the Blood may be ſeen running in all Directions, 


only tarough the Tail, but particularly in every ſingle Toe, and thro' 


:« Fins or pointed Branches. The Blsod may be ſeen running through an 


Arter towards the Extremity, and returning through a Vein, with which 
itz Communication is very apparent, and ſurprizingly delightfui. 


Mr, Leeuwenhoek informs us, that he has obſerved the Circulation of the 


Blo; „ in the fartheſt Joints of little Crabs + hinder Legs, with greater 
Kapidity than 1n any other Creature, and that their red Globules were 


twenty. five times fewer than 1 in any other Land or Water Animal he had 


>efore examined. 


Exceeding ſmall Crabs may be found under Brickbats and Stones, on the 


_ Stores of the River Thames, when the Tide is out. 


The Circulation of the Blood may be ſeen in the Legs ard Tails of 
d07:7ps, if view'd in Water, wherein you have mixed a little Salt, but in 


e the Blood is not red. 


1 have frequently ſeen a Fluid flowing through the filmy W. ings of 


"raſshoppers, of a greeniſh Colour, 

The Motion of the Blood is alſo to be ſeen in the tranſparent Legs and 
ect of ſmall Spiders, and in the Legs of very ſmall Buggs, and an ex- 
tra ordinary Vibration of the Veſſels not diſcernable in other Creatures. 


Lou may often obſerve in viewing ſeveral df thoſe Objects, the Globules 


cannot pals through the ſmaller Veſſels, otherwile ny angle, and then 
"Quetzed into an oval Form. 


ppi loſ. Tranſ No. 288, + Arc. Nat. Tom. IV. Ep. 84, and 86. 
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42 Of the Circulation of the Blood. 


If a little Frog's Spawn, in the Spring Time, be kept a few Days in 
ſome of the Ditch-Water, in which it is found, you'll have a great Num- 


ber of excceding ſmall 7 2dpoles, which at their firſt beginning to ſwim, are 


nearly tranſparent, place them before the Microſcope in a ſmall Tube, with 

a little Water, or in a cylindrical Glaſs, and you may behold the Circula 
tion of the Blood in every Part of the Subject, and in a more particular 
Manner in the Tail, near“ fifty Veſſels a 1 themſelves at once to 


View; and alſo the Pulſation of the Heart; but they grow ſo opake in a 


Day or two, that the Circulation can then be only { iCen in the Pins, and at 
the joining on of the Head, and in the Tail. 

The Circulation of the Biocd affords an entertaining Sight in the thin 
Membrare between the T * of the hind Foot of Frogs, if well expanded; 
in the Machine a bf, of Fig. 2. Chap. 1. of the Univerſal Micrujcope, 
and being ſo Pla. ced before the Magnifiers a8 there directed, the Arterie 


and Veins will be diſtinctly ſeen, 


The Blood may be retain'd in the Lur gs of Frogs and Lizards, as fol. 
lows; on making an Inciſion into the Bodics of theſe Animals, their Lung 


Vill ſtart out, an ke be diſtended with inſpired Air; on theſe as quick as you 
can, pais a waxed Thread, and tie it firmly towards the upper Part of the 
Lobe, as near the Heart as poſſible; when the Lungs are dried, after being 
thus diſtended, they may be placed in Parts, between the 3 als of the I ory 


W T, Fig. 2. and by this Means you may always keep by you, Ob- 
jects of the Lungs of thoſe Animals, only remember to place their ex- 
ae ſmooth Surface towards the Magnifier. Theſe ſeveral Parts of cle 


Lungs, are very entertaining Objects in the Microſcope. 


But the Circulation of the Blood is no where ſeen with ſo ah Satis- 
faction as in the Meſentery of a Frog. For which I have contrived an 


 caly Method to hold the Animal during the Operation, as Will be ſeen in 


4 dne following | 
C I . zo 
he Deſe r1prion of a New _Adparatus ic confi 
5 rogs, Mice, Bats, or any other Creatures of the 
like Size, particular ly adapted to the Univert al 
Microſcope, Fig. 1. = 


# \ 1118 Apparatus conſiſts of a quare Frame of Braſs A, B, C, D. 
Fig. 46. which may be taken to Pieces at Pleaſure. It is held to- 
8 2t the Corners, by the four Pillars P, FE, F, F, which allo ſupport 

he Frame. At the lower End of the two Pillars which ſupport the Cor- 
ners C and D of the Frame, is fixed a Steel Bar G H, having one of its 
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Of the Grculation of the Blood 42 
Ends made faſt to one of the Pillars at G, and the other End ſcrewed to 
che oppoſite Pillar by the Nut H: On this ſquare Bar is fitted a fliding 
Socket 1 K, with its Stem T V. 

When a Trog is to be diſſected, tie a String to each of its as Leg gs; 
64 having ſtrain'd Strings thro ſome of the principal Holes of the 
Frame, croſſing each other, as in the Figure is repreſented by the mall 
Aa ab, cd, ef, g h, ik, Im, which form a kind of Lattice, or 

Couch, whereon to extend the Frog. Then firſt put the two Strings which 


are tied about his Arms, thro' two Holes, the neareſt to the Corners 


C, and there fix them with two Pegs made of Fur, as at n and o, in 


- "IE gure. The Reaſon why I direct his two fore Legs or Arms to be ta- 
Fened firſt i is, becauſe you may with Faſe hold his bind! Legs in POW Fam, 


all the fore Legs are pegg'd down faſt; whereas if you attempt to fix the 7 


hind Legs firſt, the Creature will give ſuch Springs and Starts, as will not 
only tre "himſelf, and thereby prevent him from being able to go thro? the 


Operation, but even make it almoſt impoſſible for you to fix him to your 


find, Then fix his hind Legs as before directed by the Pegs p, q. If 
now you find him not quite faſt, you may make him ſo, by pulling out one 


©: the Pegs at a Time, and training the String a little tighter, after which 
replace che Peg. The Ends of the Strings which confine his Arms and 
Legs, are repreſented in the F igure by the Levers 2 i, t, v, and the Frog 


ing upon his Back. 


"The W being thus extended, and faſtened on the F rame, as above 
2 , open the Skin of the Belly, from near the Anus to the Throat in 


e Direction of the dotted Line I K, by firſt juſt entering the Point of a 
very ſharp Penknife at I, thro? the Br Skin only, taking Care not to touch 
the ſecond Skin, and let the Inciſion be no longer than the little ſtreight 
Stroke I w, in which thruſt the Probe or Director, Fig. 47. almoſt up to 
bis Throat, with the Curf x y upwards, in which Curf you may run the 
Point of a Pair of Sciſſars, without being in any Danger of cutting any o- 
ther Part of the Subject, and thereby open the upper r Skin from I to 25 
en turn the Director ſideways from K to L, and from I to M, and ci 


cz little Snip in that Direction, both at the Top and Bottom. Stick a 


1in-Hook, with the Barbs filed off, into each Corner of the Skin, firſt hav- 


ing put the Strings N O, to which the Hooks are tied, through any two of 


og Holes in the Frame, as at P and Q. Then by ge nely puning = 
Sings NO, the Skin will readily ſtretch out into the Direction of a Iquar 
Flap, as repreſented in the Figure by the Letters L MRS, and the Three 
Gonted Lines which ſurround them. 

no you put the Stem TV into the Hole of the Pillar E of the Univer 


Y 


220 Hicraſcope, you may place any Part of this Flap before the e S, 


e by ſlipping the ſquare Steel! Bar G H backwards and forwards in its 
laing Socket J K, or elſe by pulling che ſaid Socket farther from, or 
| (3-3 | puſhing 
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44 Of the Circulation of the Blood. 
puhing it nearer to the upright Pillar E of the Microſcope, Fig. 1. by 
which Means, you may with the greateſt Eaſe imaginable, examine all the 
El:od 77efels in this tranſparent Flap or Piece of Skin, by fitting at a Table 
before a Window, and directing the illuminating Glaſs, ſo as to fling the 

Rays of Light immediately under this Part of the Skin. 5 

Ii the Sun ſhines, and you have the ſolar Apparatus, deſcrib'd Page g. 
i-rew'd ready in the Window Shutter, take out the illuminating Glaſs P, 
and in its Stead, ſcrew the Socket K, of the ſolar Apparatus, and apply 
the Micrs/cope and Frog to the ſolar Part as before ſhewn, and after having 
directed the Sun's Rays thro' the Tube, upon any Part of the ſkinny Flap 
LKS M, and placed the Screen at about four or five Foot from the Ma- 
chine, ſo as to receive the Sun's Rays, and adjuſted the Object to the Focus 
of the Magnifier, and Diſtance of the Screen, by Help of the Screw P, as 


in Fig. 1. TD. 
You will have repreſented on the Screen, a moſt beautiful Picture of the 
Veins and Arteries in the Skin, with the Blood circulating thro* them; in 
the Arteries you may plainly perceive the Blood ſtopping, and as it were 
receding a little at each Dilatation of the Heart, and then immediately ruſh. 
ing forwards again at each Contraction ; whilft in the Veins it rolls on in a 
continual Current, with inexpreſſible Rapidity ; and when the Arteries are 
very much magnified, if you remove the Screen to a conſiderable Diſtance, 
_ the alternate Expanſion and Contraction of their Sides are very viſible. 
When you have conſider'd this as long as you think needful, open the 
Abdomen, and extend the Muſcles before the Microſcope, by Means ot 
ine two Fiih-Hooks, as before in the Extenſion of the Skin, and you will 
__ with Pleaſure view their Structure, which conſiſts of Numbers of tranſpa- 
dent Striags or Fibres, lying parallel to one another, and joined together by 

4 CO ( 8 On 

Tt hete Strings or Fibres appear thro' their whole Length, to be made up 

of minute roundiſh Veſicles; and the Blood Veſſels which intermix with 

them, afford an agreeable Proſpect. . 


The next Experiment is gently to draw out a Part of the Frog's Gut, 
in order to apply the Meſentery to the Microſcope, which is a moſt beauti- 
zul and furprizing Phenomena, when view'd through the Univerſal Mi- 
croſcope, as ſtanding upon a Table: But when applied to the ſolar Appara- 
tus before deſcribed, you may view it in ſo diſtinct and fine a Manner, 
that no Words can deſeribe the wonderful Scene which will then be pre- 
 tented to your Sight, The Blood flowing through numberleſs Veſſels at 
one and the ſame Inftant, in ſome one Way, in others the quite contrary ; 
leveral of the Veſſels may be magnified to an Inch in Diameter, and tlie 
Blood Globules rolling thro' them, will appear near as large as Pepp*r- 
Corns, and at the {ame Time in the minuteſt Veſſels, only ſingle Globules 
can hnd a Paſſage, and that not without putting on the Form of mers 


Of the Circulation of the Blood. 1 
Spheriods ; here alſo in the moſt inexpreſſible Manner, will be ſeen the Pul- 
ton and Acceleration of the Blood in the Arteries, as before deſcribed. 

As the Animal grows languid, and near expiring, the Blood in the Arte- 
ries will be feen to ſtop ſuddenly, and as it were feem to coagulate, and 
then run backwards for ſome Time; after which it will again recover its 
natural Courſe, with a great deal of Rapidity. 

A due Conſideration of theſe Appearances, may poſſibly account for the 
latermiſſions, Starts, and — in the Pulſe of Perſons near the Point 
of Dez th. 

Fig 43. M, L, R, S; repreſents a microſcopic Picture of a Part of the 
Hog” Gut, and Meſentery extended, by Means of the Fiſh Hooks 
,, N. the Ends of their Strings being pegg'd to the ſquare Frame, one 
WT which is ſeen at p. B, I, K, C, is a Part of the Body of the Frog. 
and I, K, that Part where the Belly was opened. D, E, Part of the 
{quare Braſs F rame, The ſhaded Part within the Gut, marked WILKS, 
is called the Meſentery, in which is plainly ſeen the Blood- Veſſels. Thoſe 
Veſſels, which are a little darker than the reſt, are called Arteries. In 
every one of which I plainly ſaw a Pulſe, and the Blood flowing from A to 
R. the others are Veins, thro? which the Blood flowed in a conſtant 
Stream, in the Direction V, N. 
_ 4 {rc are many ſmall Fiſh, whoſe F ins are more tranſparent than their 
WE | als; | thought it might be acceptable in this Place, to give a Cut of the 
Mapper how they may be faſtened upon the fame Frame the Frog was, 
ich cake as follows, « 

: Firſt cut a Piece of Leather in the Shape of Fig. 49. * tie a String 
to each Corner of it, as at A, B, C, D, and obſerve, that the Part G H | 
of the Leather be no longer than from che Fiſb's Neck to the Part where 

te Tall begins to grow ſmall, and cut a Slit from A to I, and from B to 
K, then put the String C E through the Slit AJ, and the String D F 
ode Sit B K, and put the Fif in Head foremoſt; ; after which draw 
iengs cloſe, and apply it to the Frame, Fig. 30. fixing down the 
3 string D E to the Frame by the Peg N, and the string BM by the Peg O. 

ar Luing CE may be made faſt with the Peg P, "and the String AL 


WT it tc Peg Q, in which Poſition the Fiſh cannot poſſibly g get away, but 


= contrary will lie exceeding quiet: Then may you ſtick a F iſn- Hook 
fuck Part of its Fin at R, and ſtretch it out by drawing the * 
gent, and then making it faſt by the Peg T. 

After which place the Frame to the Microſcope, as above directed; 
ar you will have a beautiful Proſpect of the Circulation, if viewed thro* 
* the | yt Piece N upon a Table; but much more ſo if you apply it to the 
1 Ap PDaratus, 
15 hope by th's Time the Reader will be enabled to fix any other Subject 


of te ke Size to this Apparatus, in order for De and alſo be ready 
at 
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at applying them to the Microſcope, either to be look'd at by the Ey 


cruicopes, is ſo capable of having all Sorts of Subjects applied to them, x 


Membrane, or Sm Subltance, perfectly tranſparent: He once diſcover 
four or five Veſſels in a ſmall Piece of a Shin Bone of a ſufficient Size for, 
ſingle Filament of Silk to paſs through them, and one of them ſeemed u 


long Particles cloſely united, that are made up of a vaſt many ſmali Ve 
ſels, ſome running lengthways, others tending towards the Sides of th 
Bony Particles, ſome lying parallel, and others perpendicular to the Lengt 
of the Bone, theſe laſt have Veſſels proceeding from their Extremitis 


trom their Sides, thoſe long Particles, which lie parallel to the Lows 0 
the Bone, emit Veſſels from their Sides, that iſſue out through the Side d 


Veſſels compoſe the cortical Part of the Bone, which on the ſpongy Yi 


hering to it; ABCDE F ſhews the Bony Part, BGHIE the Per! 


46 oa Of Bones. 


through the Magnifiers, or caſt upon a Screen when applied to the 5 
Appar atus. The Reader will alſo percceive that none of the modern N. 


this is, and that in one Apparatus; z and fo eaſy in its Uſe, as to g 


Gentlemen as little Trouble as poſſible in the . of all Sorts 9 
Objects. 


C H AP. XIL 
of Bones. 


(HEIR | ſperticid Part is found to confiſt of a vaſt many {mal 
Veſſels, and ſome few of a larger Size; which laſt, when they cam 
to 13 Surface of the Bone, appeared to Mr. Leeuwenboeck either with ; 


him to have a Valve * ſo diſpoſed as to admit nothing into it, but och 
to let out what was therein contained. 


The ſpongy or cellular Subſtance on the Inſide of the Bone, confilk 0 


and others that compoſe the Cortex or ſuperficial Part of the Bone, proc 


the Hon. Tt is impoſſible to conceive what a prodigious Number of in 


in ſome Places is no thicker than a human Hair; tho', in others, hires © 
four times that Thickneſs. 


The Perigfteum is united to the Cortex of the Bone, not only to the Ou 
fide of the Cortex, but even by entering into its very Subſtance in ſev 
Places, and is joined thereto by the Veſſels which proceed from the Boi 

Fig. 51. repreſents a ſmall part of the Bone with the Perioſteum #6 
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eum, in which all the ſmall Veſſels are repreſented by Dots, In odr 
Places where the Thickneſs was twice as much, not only thoſe Veſſels ti 


had becn cranſverſly cut, and conſequently repreſented by ſo many Point 
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long Particles ciolely united, that are made up of a vaſt many ſmali Ve. 
ſels, ſome running lengthways, others tending towards the Sides of th: 


of the Bone, theſe laſt have Veſſels proceeding from their Extremitic, 
and others that compoſe the Cortex or ſuperficial Part of the Bone, proce 


the Bone, emit Veſſels from their Sides, that iſſue out through the Side i 
the Honc. It is impoſſible to conceive what a prodigious Number of ſm 


fide of 
Places, and is joined thereto by the Veſſels which proceed from the Ban. 
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at applying them to the Microſcope, either to be look'd at by the Ey 

through the Magnifiers, or caſt upon a Screen when applied to the 5 
Apparatus. The Reader will alſo percceive that none of the modern M. 
ctoſcopes. is ſo capable of having all Sorts of Subjects applied to them, , 


this is, and that in one Apparatus ; ; and ſo eaſy in its Uſe, as to gt 


Gentlemen as little Trouble as poſſible in the Application of all Sorts of 


— 


CHAP. XII. 
YT Bones. 


|HEIR 3 Part is found to conſiſt of a vaſt many ral 
Veſſels, and ſome few of a larger Size; which laſt, when they cam 


to the Surface of the Bone, appeared to Mr. Leeuwenhoeck either with 2 
Membrane, or Som Subſtance, perfectly tranſparent : He once diſcovers 


four or five Veſſels in a ſmall Piece of a Shin Bone of a ſufficient Size for 1 


ſingle Filament of Silk to paſs through them, and one of them ſeemed n 


him to have a Valve * fo diſpoſed as to admit nothing into it, but ch 
to let out what was therein contained. 


The ſpongy or cellular Subſtance on the Inſide of the Bone, conſiſts a 


Bony Particles, ſome lying parallel, and others perpendicular to the Lengtt 


from their Sides, thoſe long Particles, which lie parallel to the Length d 


Veſſels compoſe the cortical Part of the Bone, which on the ſpongy Fu! 


in ſome Places is no thicker than a human Hair; tho', in others, three c 
four times that Thickneſs. 


The Periaſteum is united to the Cortex of the Bone, not only to os Our 
the Cortex, but even by entering into its very Subſtance in fever 


Fig. 51. repreſents a {mail part of the Bone with the Perioſteum al- 
hering to it; ABCDE # ſhews the Bony Part, BGHIE. the Peri 


ſteum in which all the ſmall Veſſels are repreſented by Dots, In otie 
1 where the Thick nels was twice as much, not only thoſe Veſſels tu 


had becn traniverfly cut, and conſequently repreſented by ſo many Point; 
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5 Of Bones. 47 
i many other Veſſels running lengthways, as in Fig.52. LOPQNM 
1 that Part repreſented by BGH IE, Fig. 3 1. are not entirely mem- 
ous put really bony. KL MNA repreſent the bony Part, in which 
30 * Pores or Veſſels are here repreſented, yet it is full of Openings. 
Fig -2 RSWXTV repreſents a Part of another Bone, SW XT tie 
beriefen, which in this Place was no thicker than a large Hair of a 
age Beard; but in another Part of the fame, and at a ſmal! Diſtance, it 
e tur times that Thickneſs. In another Piece of Bone fo placed before 


77 as to ſhew only the Perioſteum and muſcular Fibres, which 


ASE: —_ ze 3 
__ IS 


75 Minor, as in Fig. 54. where Y LAB is the Perioſteum, and Z CDA 
D Wi 0: 
WT. ir s, that they do conſiſt of exceeding {mall Veſſels, ariſing from the 
co hollow or ſpongy Part of the Bene, and paſſing thro” the ſuperficial 
Wt into the Body, even to the remote Parts thereof, Hence it is, 


o the Bones; which again is conſtantly carried out from the 
by Vians of theſe Veſſels into all Parts of the Body, even to the 
cm, of the Fingers. He examined a very ſmall Piece of the ſolid 


rut of be 5bin Bone of an Ox, and found it to conſiſt of four Sorts of 


i abes, perforated lengthways. The firſt Sort ſo ſmall and ſo cloſely 
WT v7 it, as farce to be diſcernable in a tranſverſe Section of it. The ſe— 
asd scrt of Tubes (ſome of which are four, ſome ſix times larger than 
St. fi) ere alſo difficult to be diſcover'd ; becauſe in cutting or ſhaving; 
bee, although the Knife was ſharp, it deſtroyed and broke many of 
ol i. bur Parts, which ſhut up their Apertures. The third Sort greatly 
cd hoc of the ſecond, but were alſo difficult to be diſcerned, becauſe 
et fe tore ſome of them in cutting; yet notwithſtanding he was per- 
20d, that Bones are compoſed out of ſucceſſive Additions of Rings of 


larger than theſe, and fewer, as will appear in Fig. 62. whereof M repre- 
ſent a very ſmall Piece of a Shin Bone, which when viewed by the naked 
j©, appeared no bigger than the Spot, Fig. xx 3 

BCD is the ſame Piece of Bone magnified, E FG is the Point of a 
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marion before the Microſcape, he was not able to repreſent the firſt Sort 


third 


„ tranſverſly, and appeared to be ſurrounded by Fibrils of the Pe- 
he fleſhy Fibres cut tranſverſly, this was part of a Rib taken from a 


It appears therefore from Mr. Leenwenhoeck's Obſervation on Bones of 


oi. Subſtance, enter the Perigfteum ; and from thence are continued 


WT. aalthful Body there is a conſtant Supply of an oily Subſtance 


Tribes, in che fame Manner as Wood is. The fourth Sort are much 
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find the bony Cells perfect and entire, and * quite empty, may , £ 


Light might be ſeen thro? their Apertures; but if he cut them ever {i 


_ Fibres in the Fleſh of an Ox, and of a Whale, but plainer in that of a Ha 


the Fibres of the other being more compact and cole, and found allo :u 
the Fibres of a Mouſe were of the ſame Size as 


Number and Length of their Fibres. Theſe fleſhy Fibres appear throughuu 


are repreſented by G H, and I K, Fig. 68. 


= - Of the Mz ſeular or 


third Sort by the Letters III, which are ſeldom circular, but of diff 
Shapes, like the great veſſels in Wood. The fourth Sort are a Prey 
Geal Jarger, as ſhewn by the Letters K K. The curved Lines L. and 
are little Clefts or Cracks made by the Knife in Cutting. 

To examine the Bones, ſhave off with a very ſharp Razor thin Pieces 
them croſſways, lengthways, and obliquely, and that from the Inſide, Qy 
ſide, and Middle of the Bone: Then apply to the Microſcope fone 
theſe Shavings dry, and others moiſtened with warm Water, by wig 
Means you may view the Veſicles in all Directions. Or put the Bong; | 
a clear Fire till they are red hot ; then carefully taki ing them out, you yi 


view'd with great Eaſe and Pleaſure. 


They may be applied to the Univerſal Microſcope, Fig. 1. either ups 
the Glaſs R, Fig. 2. or ſtuck upon the Point of a very ſmall Nee 
which Needle may be held between the Nippers m of the Apparats 


Fig. 2. and thereby examined with Eaſe, and little Bits thereof may be pt 


ſerved between the 1 alcs 1 in an Ivory Slider, or in one of the circular Ti 
Rings. 


Wy 1 H A P. XII. 
5 the Mu eſeular or Fly Fibres of Animals. 


R 83 3 A each hs F ibre to V mac 


up of ſmaller Fibrils, which, notwithſtanding their Smallnels, 
2A = difcern'd to be vaſcular, for on cutting a-croſs their Length, ti 


little obliquely, could ſee no Light. He alſo obſerved the Structure of ti 


* thoſe of an Ox, {co 
whence he concludes, the different Size of Animals is entirely owing to c. 


their whole Length, to be encompaſſed as it were with ſpiral Circumvob 
tion, as 15 exactly repreſented in Fig. 69. 


Which Diſpoſition ſeems to be wonderfully contrived for 3 1 
the Diſtenſion and Contraction of the Fibres, Two of thoſe fleſdy Fur. 


To view the muſcular Fibres wah the Microſcope, cut off a Piece | 
dried Fleſn or Fiſh, as thin as poſſible, and lay it upon the Glais R. d 
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third Sort by the Letters III, which are ſeldom circular, but of dif. 
Shapes, like the great Veſſels in Wood, The fourth Sort are a * 
deal larger, as ſhewn by the Letters K K. The curved Lines L and 
are little Clefts or Cracks made by the Knife in Cutting. 
Io examine the Bones, ſhave off with a very ſharp Razor thin Pieces 
them croſſways, lengthways, and obliquely, and that from the Inſide, Oy 
fide, and Middle of the Bone: Then apply to the Microſcope ſome ( 
theſe Shavings dry, and others moiſtened with warm Water, by wig 
Means you may view the Veſicles in all Directions. Or put the Bone j 
a clear Fire till they are red hot; then carefully taking them out, you yi 
find the bony Cells perfect and entire, and being quite empty, may h 
view'd with great Eaſe and Pleaſure. /A 
They may be applied to the Uni verſal Microſcope, Fig. 1. either upy 
the Glaſs R, Fig. 2. or ſtuck upon the Point of a very ſmall Needy 
which Needle may be held between the Nippers m of the Apparary), 
Fig. 2. and thereby examined with Eaſe, and little Bits thereof may ber. 
ſerved between the Talcs in an Ivory Slider, or in one of the circular Tu 
* eee eee TY 


CoM MAS M0 
Of the Muſeular or Flefby Fibres of Animal 


AIR. Leeuwenboecꝶ hath diſcovered each muſcular Fibre to be mat 
up of imaller Fibrils, which, notwithſtanding their Smallneſs, i 
plainly diſcern'd to be vaſcular, for on cutting a-croſs their Length, tl 
Light might be ſeen thro* their Apertures; but if he cut them ever 
little obliquely, could ſee no Light. He alſo obſerved the Structure of tt 
Fibres in the Fleſh of an Ox, and of a #hale, but plainer in that of a Mal 
the Fibres of the other being more compact and cloſe, and found allo tit 
the Fibres of a Mouſe were of the ſame Size as * thoſe of an Ox, fron 
whence he concludes, the different Size of Animals is entirely owing to dt 
Number and Length of their Fibres. Theſe fleſhy Fibres appear through 
their whole Length, to be encompaſſed as it were with ſpiral Circumvols 
tion, as is exactly repreſented in Fig. 69. e 
Which Diſpoſition ſeems to be wonderfully contrived for Readintls ! 
the Diſtenſion and Contraction of the Fibres. Two of thoſe fleſoy Fir! 
are repreſented by G H, and I K, Fig. 68. Ro 
To view the muſcular Fibres with the Microſcope, cut off a Piece i 
dried Fleſh or Fiſh, as thin as poſſible, and lay it upon the Glaſs R, d 


Atte. Nat. Tom, III. p. 108. 
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Fleſby Fibres of Animals. 49 
Fig. 2. and moiſten it with warm Water, which drying ſoon away, will leave 
the Veſſels open and diſtinguiſhable. As the Learned differ in their Opinions 
with Reſpect to the Figure and Structure of theſe little Veſicles, I ſhall 
leave it to the Curious for farther Examination. = e 

Mr. Leeumenboe informs us, that the fleſhy Fibres in Inſects are no leſs 
viſible than thoſe of larger Creatures, which he found by cutting off the 
Legs of Flies, Gnats, Ants, &c. in all which he could plainly diſtinguiſh 

| the circular Wrinkles or Circumvolutions encompaſſing the Fibres, as in 
Fig. 69. „„ 5 | 

U on cutting the fleſhy Fibres of a I/hale, length-wiſe, and a-croſs, + hz 

_ plainly diſcovered each Particle, or fleſhy Fibre, to be enveloped in a fine 
thin Membrane. It appear'd in the Microſcope, as repreſented Fig. 55. 

in which the Parts lay fo cloſe together, that their encompaſſing Mem- 

branes, repreſented by the black Lines, were but juſt diſcernable ; fome 
however appear'd larger than others, and theſe, f if attentively view'd, 
em'd to be divided into a great many others, ſome alſo cut tranſverſly, 
and crowded fo clefe together, that their Figure, as well as Size, was very 
different. Fig. 56, repreſents a thin Slice of the Fleſh of a Vbale, which 
after having been made throughly wet, and applied to the Microſcope, ap- 

_ pca'd as in the Figure. Upon letting the Moiſture evaporate from thete 

_ <5, the Particles became much ſmaller, and the Membranes, with 

_ which cach was encompaſſed, were very viſible. Fig. 57. repreſents a_ 
iece of the ſame Fleſh, wherein the Particles ſeem'd to touch, but on 
char being dried, ſhrunk up, from the furrounding Membranes, whereas 
the Membranes themſelves could not ſhrink, becauſe they were all join'd 
together. All along theſe fleſhy Fibres & run Membranes about the Thick- 
nels of an Hair, and Diſtance of a Grain of Sand; from theſe larger 

| Membranes, other Parts were ſpread, dividing each Fibre into a great 
many Fibrils; from whence we may fay, that each fleſhy Fibre, no bigger 
than an Hair, is a ſmall Muſcle encompaſſed with its peculiar Coat or Membrane 
118. 58, repreſents a ſmall Piece of theſe Fibres greatly magnified ; on mo:- 
eng again the Fibres repreſented by the two laſt Figures (that were dried 
and ſurivell'd up) they became fo diſtended, as to fill up the Spaces between 
che Membranes, and re- aſſume the Shape they had before they were dried. 
Among, ſeveral little Pieces of Fleſh, moiſten'd as above, and placed be- 
ore the Microſcope, there was one, whoſe Particles were not ſeparated up- 
on drying; ſuppos'd to be owing to the ſplitting and tearing t atunder o 
a large Membrane, which run thro” its Middle, as repreſented in Fig. 59. 

by ARS TV, where between S T and V, the dried Particles remain = 
un':parated, S W ſhews the thick Membrane that divided this Piece 10ct:t 


1 Epilt. Phy/. p. 3. I Bid. p. 4 Þ Pail. Tram. No. 38. 
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fo Of the Muſcular or 

the Thickneſs of an Hair, that ſent out a Branch at T, and at W was {plit 
into two. Fig. 60. repreſents a very ſmall Piece, conſiſting only of five 
{ibres cut lengthwiſe, as they appear'd thro' the Microſcope ; between C 
and J may be teen the little Membranes which encompals the Fibrils, but 
are here torn aſunder. Fig. 61. exhibits four ſmall Fibrils of a Piece of 
Fleth of another Whale, by which it plainly appears, that the Diameters 
of theſe F*bres are as {mall again as thoſe in the foregoing Fi igure, therefore 
they mult be four Times as big as theſe; as each fleſhy Fibre is compoſed 
f a great many ſmaller Fibrils, we may imagine each of theſe incloſed 


ones, to conſiſt alſo of others of the like Nature. ; 
Mr. Leenwenhoek, on viewing ſeveral ſmall Fibres of Ox F leſh, obſerved 
each of its contained Fibrils to be encompaſſed with a thin Membrane; 


but could not ſhew theſe Membranes fo diſtinctly to others in this Fleſh, 


as in that of a Whale; becauſe the Parts of the firſt are of a Texture 
much more compact and cloſe, than thoſe of the latter; for which Reaſon 
they do not ſhrink ſo much in drying. And is alſo of Opinion, that what he 
has ſaid of the Membranes encompaſſing the Fibres and Fibrils of Whale- 
Fleſh, will alſo hold true in other Kinds of F leſh, even down to chat of a 


Nat or Mouſe. 
Mr. Muys confirms che foregoing Obſervations on the fleſhy Fibres of 


the Muſcles, being compoſed of ſmaller Fibrils, and computes that 500 
or 600 of them may be reckoned into one fleſhy Fibre, whoſe Diameter is 
the 24th Part of an Inch, * and that each of theſe Fibrils are alſo made up 
of more than 300 tranſparent Tubuli, but ſo ſlender as not to admit a 24h 
art ot a ſingle Globule of Blood. He has ſhewn, that tho' the fleſhy Fi- 

bres of the Muſcles are joined to the Tendons, and tendinous Membrane 


of a Muſcle; yet thoſe tendinous Fibres are not a Continuation of the fleſhy 


ones, as is generally ſuppoſed. He found that upon injecting warm Wa. 
ter into the crural Artery of a Lamb of a Year old, all the fleſhy Fier, 


loft their Redneſs and became White. He then injected a colour'a Liquor 
into the {ame Artery, upon which not only the ſmall Arteries appear 0 re- 
plete with the tingid Liquor, but that it had allo paſſed thro' each Fi 


He alſo obſerved, that-ſeveral Branches of the Arteries now became vilibiy 


ſpread round the ſmall Fibrils, and tingid with the fame Liquor; and upos 


examiniag the Parts of the flehy Fibres, near the Extremity of the Arte- 
ries with a Microſcope, found the ſmall Fibrils filled and tingid with tac 


lame Liquor; and not the leaſt Appearance of the Laquor me ne Inter- 


{tices between the Fibrils. And upon injecting another colours Liquor by 
the crural Artery, he ſaw not only hs Fibres in tome ct ho Mulcics, 


and molt Part of them in others, filled with this Matter, but upon exa- 


mining them in a good Microſcope, found the Fivrii-, and even the lcaſt 


” Phil. Tran/. No. 339. 
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Hleſty Fibres of Animals. 11 
1ubult that compos'd them, filled and tingid with the fame, yet the ſinall 
Ram gcations of the Nerves appear'd perfectly white. Whence it appears, 

that the ſmall Tubes which form a Fibril, are really hollow; and that the 
Extremities of the capillary Arteries open into them, and empty therein a 
parc of their Liquor, which is re-conveyed by the Veins into the Heart. 
4 In the ſpinal Marrow of an Ox, Mr. Leeuwenhoek tells us, he ſaw wit! 
Þr-at Delight minute hollow Veſſels of an inconconceivable Fineſs, inveſt. 
<4 with their Membranes, and extending length-wiſe parallel to each other, 
make up their Compoſition. He did not only diſcern their Cavities, which 
> computed to be 3 times leſs than their Diameters, but in ſome perceived 
de Oritices, as the Holes in a prick'd Paper are ſeen, when held againſt 
the Sun, This Examination requires tlie utmoſt Dexterity. For after a 
thin Slice of the ſpinal Marrrow is placed before the Microſcope, in lets 
n 2 Minute's Time it becomes dry, and the whole Appearance loſt “. 
I alſo examined the Brain of an Indian Hen, a Sheep, an Ox, a Spar- 
. and did in them diſtinguiſh Multitudes of Veſſels extreamly ſmall; 
 :: farther + obferv'd, that the Veſſels in the Brain of a Sparrow are no 
{naller than in an Ox, and from thence he argues, that there is no other 
en Difference between the Brain of a larger and a ſmaller Animal, but 


. 


only a greater or a ſmaller Number of Veſſels; and that the Globules of 


KC 


the Fd paſſing thro? them, are in both of the ſame Size. 


GM AT. Aly. 


L H ROM Malpbigi's curious Obſervations of the Hair, we are inform 
I d, that they are compos'd of a Number of extreamly minute Tubes, 
wich are moſtly diſtinguiſhable near the End of the Hairs, in a Horſe's 
Jain and Tail, and in the Briſtles of a Boar, wherein thoſe Tubes ſo ma- 
icitly appear, that he could ſometimes reckon above 20 of them; and 
wdr Heige-Hog's Prickles, he plainly ſaw thoſe Tubes, together with 
=_— cular Valves and Cells. _ Os, Ty 


That which this ſagacious and not enough to be commended Obſerver, 
0k Notice of in the Structure of Hair, and its Parity to the Spines, $ 
> v6icrvably true in ſome Meaſure in the Hairs of Cats, Rats, Mice, and 
in divers other Animals, which look very prettily when viewed with a 
good Microſcope. . . 
Fig. 6g. A, B, C, repreſents three cylindrical Reces of human Hatrs, they 
g tragſparent throughout their whole Length; and are compoſed of {mail 


„ 8 , | | | | : | 5 1 1 
Phy vet Tom. III. þ. 310, 355, 440. Bid. Tom. I. Part I. f. 38. y Herba 
%. F. 220. | Hook's Dicrogra. 1 Ed. p. 158. 


11 2 . long 


Jl 


EF. 


of Hairs. 


long tubular Fibres, encompaſſed with a Kind of Bark; from which Struc. 
ture, the Ends of long Hairs when ſplit, appear like a Stick ſhrivelled wich 
Peating, ſome of them in Men, Horſes, Sheep, Hogs, &c. having ſix ot 


more go inters. 


Fig. 64. repreſents a cylindrical Piece of the Hair, or Briſtle of an Hos, 
which is neither perfectly round nor ſharp edged, bur priſmatical, with di 
vers Sides and rounduh Angles. 


Part of a Whiſker of a 22 cut traniverſly, is repreſented by the thor 


Cylinder, Fig. 65. which ſeem'd to have a large Pith in the Middle, like 


that of Elder. 


The Hairs of Indian Deer appear perforated from Side to Side. The 
long Hairs of Horſes, as at D E FP, Fig. 66. ſeem cylindrical, and ſomewha 


pick. y. 


The Hair of a Mouſe . to be one ſingle tranſparent T ube, with 2 


Pith, made up of a fibrous Subſtance, running in dark Lines, in {ome 
Hair: tranſverſly, in others ſpirally, theſe darker medullary * Parts are no 0- 


ther than imall Fibres convolved round; and lying cloſer together chan o. 
ther Parts of the Hair ; they run from the Bottom to the Top of the Har, 


and it is apprehended that they run round in a Screw-like Faſhion, AB, 


Fig. 67. repreſents that Part of the Hair which grew near the Skin, the 
middle Part of the ſame Hair is ſhewn at CD, and the Point of it at 


Hairs taken fracs the Head, the 88 the Noſtrils, the Beard, 


the Hand, and other Parts of the Body, appear unlike, as wel! in th 


Roots as in the Hairs themſelves, and vary as Plants do of the fame Gt. 


nius, but of different Species. 


Hairs have each a round bulbous Root, which 1 pretty deep in the 
Skin, being planted in the pyramidal Papillz, and, by this imbibe their 


proper Food from the adjacent Humours, and as hinted above, their Ex- 
_  rrenuities ſplit or divide in two or three Branches, eſpecially when kept 
dry, and left to grow too long; ſo that what to the naked Eye appears 
only a ſingle Hair, to the Microſcope ſeems a Bruſh, : 


CHAP XV. 
Of. the Scales in Human Skin. 


HE Cuticula, ſcarf Skin, or outward Covering of the * 1s fe. 
markable for- its Scales and Pores. 


The Scales grow upon our Bodies, juſt as the Scales grow upon the er 


Arc. Nat. Tem. III. 9. 47. 
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Of the Scales in Human Skin. 


53 
ein of a Fiſn,“ and are placed as in Fiſhes three deep, i. e. each 
0 far cover'd by two others, that only a third Part thereof appears, 
« at M, Fig. 70. theif lying over one another, may be the Cauſe why the 
Skin of the Pody appears white ; for about the Mouth and Lips, where 
lev on juft meet together, and do not fold over, the Blood-Veſſels are 


ternal 


Scale 


r, thro', and the Parts look red. 

he he perſpirabl Matter is ſuppoſed to iſſue i thoſe Scales, (which 
the Pores or excretory Veſſels, through which the watery and oily 
g perſpire) and may find Vent in an hundred Places round the 
. = 8 5 of the Skin. 

q ect of in taken from between the Fingers, Neck, Arms, Forehead, 


E 
ow 
«+ 
_ 
» : 
i 
£ 


§calet: Ort if they be ſcraped off with a Penknife, and put into a Drop of 
nter, and ſo applied to the Microſcope, they will be ſeen to good Ad- 

= ic, as at L, Fig. 70. and generally conſiſt of five Sides. 

= At Lecucbenboek tells us 200 of them may be covered with a Grain of 

1 4 7, ſo that if a Grain of Sand can cover 200 of thoſe Scales, it will al- 

1 19 cover || 20,000 Places through which Perſpiration may iſſue. 


Th view the Pores of the Skin. 


eu Slice of the upper Skin with a ſharp Razor, as his as poſſible ; ; 
ani! then immediately cut a ſecond Slice from the ſame Place, which apply 


3 e Pores will be perceived. If a Piece of the Skin between the 

W tigers, or in the Palm of the Hands, be thus prepared, and then exa- 
mii ok the Light may very pleaſantly be ſeen thro* the Pores. 

he Pores thro* which we perſpire, are moſt remarkable in the Hands and 

Feet \ 3 for if the Hand be well waſhed with Soap, and examined but with 


Fey and Fingers, innumerable little Ridges parallel to each other, of 


Pore ſcems fike a little Fountain, with Sweat ſtanding therein, as clear as 
Rock Water, and if wiped away, it will be ound immediately to ſpring 
up 4gain, 


*: 45. J Phileſ. Tranſ. No. 159. 


=. :: ether Part of the Body which is not hairy, ſerves belt to ſhew the 


» the Microſcope, in a Piece about the Bigneſs of a Grain of Sand, innu- 


a inc Mo Glaſs, in the Palm, or upon the Ends and firſt Joints of the 


qual Diltance and Bigneſs, will appear; upon which the Pores may be per- 
ceived by a very good Eye, but when view'd thro” a very good Glaſs, every 


hal. Tranſ. No. 159. 4 Arc. Nat. Tom. I. Par, II. p. 208. || Arc. Nat. Tom. IV. 
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wrought, and ſo art ificially interwoven, that it cannot be viewed withay 


uch as A B, of Fig. 73. which repreſents 75 Part of an Inch, each di 


(54) 
CHAP. XVI 
. Of Feathers. 


H +. Feathers of moſt Sorts of Bird 's afford a beautiful Variety, q; 
ſervable in that incomparable Curiofity with which every n 
made; the Vanes thereof are curiouſly gaged, broad on one Side, and ny 
row on the other; both which adminiſter to the progreſſive Motior of th 
Bird, as well as to the Union and Cloſeneſs of the Wing; and no leſs o 

quiſite is the textrine Art of. the Plumage alſo, which is fo Curiou 


Admiration, eſpecially if the Eye be armed with a Microſcope. 

M. Heal obſerves, that the Make and Texture of their downy Pan 
are moſt admirable; for, ſays he, there is ſcarce a large Feather, bas Con 
tains near a Million of diſtinct Parts, and every one of them regulaj 
ſhaped ; with his naked Eye he counted 300 of the long downy Branch 


on one Side, and an equal Number on the other Side of more tiff a 
ſhorter Branches, in a middle ſized Gooſe Quill, and examining many ꝗ 


thoſe long downy Branches with his Microfcope, found feveral of chem 0 
contain near 1200 ſmall Leaves, ſuch as A B of Fig. 71. and as may 
Stalks on the other Side, ſuch as A C, of the fame Figure, each of thek 


Branchings A B, ſeemed divided into 16 or 18 ſmall Joints, out of moſt d 
which grew long lender Fibres, as are expreſſed in the Figure by a bed 
ſeveral of which terminated in a Hook; thoſe on the other Side wet 


much ſhorter, the Stalks A C were divided into as many knotted Joint 


but without Strings or Hooks, being divided at D into two Parts, on 


Side extended from D towards C, in Length equal to A C, the other dit 


ar D was very ſhort. The tranſverſe Section of theſe Stems or Branche, 
were ſhaped like E FG H, whoſe Covering appear'd like Horn, and tht 


Pith like that of the main Stem of the Feather; ; theſe Stems or down! 


| Branches are ſo ranged, that the Leaves or hairy Stalks of the one, lie 
Top, or are incumbent on the Stalks of the other, and croſs each othe! 


much after the Manner of Fig. 72. by which Means, each of thoſe lit 
hooked Fibres get between the naked Stalks, which being full of Knots, and 


_ 4 pretty Way digoined, the two Parts are ſo cloſely and admirably wove 


together, as to reſiſt the Air; and are fo extreamly ſmall, that the 5000 
Part of an Inch exceeds them in Thickneſs, 
The Parts of the Feathers of a Peacock, appear through the Microſcop 


no leſs beautiful than the whole Feather does to the naked Eye; the Sten 


of each Feather in the Tail, ſends out Multitudes of lateral Branches: 


theſe 
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hin Plates, 
ind of little Femſier: and he cloſe to, or rather upon each other in the 


anner of Tiling ; they grow on each Side of the Stalk, oppoſite to each 
tber. hy two and two in the Manner expreſſed by Fig. 75. the Tops of 


Pass of each of theſe Plates are very dark and opake, reflecting all the 
Rau 


E pers Sicles ſeem to conſiſt of a Multitude of exceedingly thin plated Bo- 
| js, lying cloſe together, and thereby like Mother of Pearl Shells do not 


5 reſlect a very briſk Light, but even tinge that Light ſo reflected in a 
1 mol curious Manner, which by various Poſitions of the Light, reflect firſt 


2 mough he 23 not able to ſee thoſe Hairs at all tranſparent in common 


1 By exhibit. 
| dune upon Examination with the Microſcope to proceed from the lame 
1 auſcs and Textures, 

Ihe ſbeſt Way to apply one of theſe ſmall downy Fibres to che Micro- 
ns is ta pinch them between the Nippers. 3 

. Derham. in his Deſcription of the Vanes of a Flag "PW of 4 


| 1 on Wanes bend downwards; the interior, wider Vanes upwards; by 
nien Means they catch hold, and lie cloſe to one another, when the 
Ming is Ipread, ſo that not one Feather may miſs its full Force and Im- 
e. 2. That the very Tips of theſe Featbers are ailo neatly flojd to a 
komt, 3 the outward Part of the Wing. The exterior Vanes to- 
adds the Body. 
5 nt Vane or Web of a — s of ſcveral Tami which are 
55 Wy it, and ſomewhat of the Nature of a thin Quill, towards the Shaft 
| - Frathers elpecially in Flag Feathers of the Wing) thoſe Lamina: 
| „and of a ſemicircular Form, which ferves for Strength, and al- 
3 hating theſe Plates cloſe ro one another, when Impulſes are made 


her der a 7.1 taper, on their under Side they are thin and ſmooth, bur =p 
Parte 


eber ones covering the Roots of thoſe next above them; the under 


ys caſt upon them; much like the Foil of a Looking-Glaſs; but their 


1 Pac Colour and then another, in a moſt vivid and ſurprizing Manner. And 
a th-{: Colours ariſe only from the Refraction of Light: He found 
Wc voting the colour'd Parts with Water, deſtroyed their Colours, and 


3 Pt, vet by looking at them againſt the Sun, found them to be tinged 
4 11.4 daikiſh Red, not at all relembbng. the curious Greens and Blues 5 


4 ie changeable colour d 3 of Ducks, Py * cher Bi nds, he 


„Hine, obſerves theſe two Particulars, 1. That the exterior or nar- 


- th the Air. Towards the outer Part of the Vane, theſe Lamina grow 
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_— Of Feathers. 
parted int9 two hairy Edges on the Upper : Each Side having a Gifferp 
Sort of Hairs laminated, or broad at Bottom, and ſlender and bear 
above tlie other halt. + 5 
The uppermoſt Edge of one of the Laminæ, with ſome of the Ha 
on cach Side, is reprefented in Fig. 76. as it appears a little magnified i 
the Microſcope, Theſ: bearded Briſtles, or Hairs, are freight on 
Side thereof, as Fig. 77. thoſe on the other Side have hooked Beard g 
one Side of the Brittle, and ſtreight ones on the other, as Fig. 78. hyj 
theſe Briſtles magnified (only ſcattering, and not cloſe) are repreſented, 
they grow upon the upper Edge of the Laminæ ſt, in Fig. 76, and inte 
Vane, the hooked 3eards of one Laminæ, always lie next the ſtreight Ben 
of the next Laminæ, and by that Means lock and hold each other, uy 
by a pretty Mechaniſm, brace the Laminæ cloſe to one another. Audi 
at any Time the Vane happens to be ruffled and diſcompoſed, it can by ti 


4 


eaſy Mechaniſm, be reduced and repaired, 


CHAP. XVIL 
om. 


HE common Fh is an Object beautifully &rnamented with a Mu | 1 
7 ture of Silver and Black, and thick ſet with Briſtles, pointing frm "2 
its Head towards the Tail; in its Head are two large hemiſpherical Eis, 
embroider'd with Silver Hairs, a wide Mouth, an hairy Trunk, and aPat 
of ſhort Horns. Its Trunk has two Parts folded over each other, a 
inzathed in the Mouth, whoſe Extremity is ſharp. In thoſe Flies which 
are of a light Colour and more tranſparent than others, the Motion ot it 
luteſtines may be plainly ſeen, and alſo the Motion of the Lungs, as tit 
alternately dilate and contract themſelves. 5 3 
Ia general, the Female ly is ſupplied with a moveable Tube 2 . 
End of her Tail, by the Extenſion df which ſhe can convey her Eggs 
convenient Receptacles, ſuch as may afford a proper Nouriſhment to & 

_ Young, From theſe Eggs proceed minute Maggots or Worms, repre 
ed in Fig. 79. which after feeding voraciouſly for ſome Time, arrive l 
their full Growth, and are transform'd into little Aurelias as in Fig. 
2 after a longer Space of Time, they iſſue forth perfect Flies 

18. 81. ee 


CG p CT 


13 — a — — kk. 2 


01 


8 - q ; 
N — - . - — 4 
K — —— — — — » „ 
2 * CY — —— = — — — 
— — —— wm — — — — . * * o o & * 
. 5 Fee — 2 . * 2 
q ; g . 3 — K I N 4 — « ts 
N F d 2 : ; L _ 8 A 5 * . 5 A * : 2 o 14 \ 
& . N 8 1 3 2 bs - i533 "5. I J 1 [! 5 p * — 1 . 7 | - 
1 E — * * 7 * 1 r: 2 * 2 . P : 3 ö r £9 T_T * . +0 ov E 46 ia n #7 en =” — f 2 . NF, Pg fy n 2 
ö «> A. hs, of "ISL Y | s "3 EXC GEE . 52 n 2 % LADIES Ip; hs „ os, I TO Sr AS 2 I P- n 8 Jar 4385 : wi ab Sad c We. ; q * . . a. 
0 F. a t : * 122 . be. 5 , : 3 8 2 vs: Mage * ” nn 8 "Fs - Oy I 3 - 4 n r ET TE wh. ds 4 +3 Fo 25 5 7 4 a, 9 J by p - » 
, - IF, ad - 2 Ge 8688 . : : zo * 8 a” 4 3 "x 1 ; 6 . 4 © . I + a . 8 * 3 NH 9 „ n 
F £ 5% q 4 1 5 U 1 4 +» Ls ſ* 1 1 Ee” > 9 4 4 * d . 7 " * : y & - n - * e — a = p 
ENF 7 0 L K. — r re © bag: +] 3 & . * ; 3 C al 8 N * , . wi, > r Wa! <4 \ \ a": - „ 7 ** * : ; 0 4 
: _ 3 ELON R 4 >” oo - e * 8 7 g * and 4 n 4 £.% w4 WJ % 1 g T2 p 9 3 . 4 ** : 
3 2 y . * * n \ # 5 \ — 1 3% 4 > : 4p Four 5 N 4 3 d be : IS * Do ”-- 
- > 1 * * 2 4 » * Co , ? n 18 28 od 2 * 2 * - ED e WL * P 0 13 + 5 11 3 
Ny. —_— 7; VET * 3 4 2 - i: * : * I - 2 
F * L 7 . 5 5 > OOO > Wes 5 Y * N 
7. SE " FR 4 K v 2 ** © r y 2 0 8 KEE . N 2 1 5 » © 
8 FEN 7 . "6s J - = J w : lanes | ' 7 


r 


97 ) 


S E . II. 
Of the Feet of Flies, &c. 


16. 82. A, is a microſcopick Repreſentation of the Foot of a Fly, in 
' which is ſeen three of its Joints, the two Talons, and the two ikinny 
Palm; or Soles in a flat Poſture, Fig. 82. B, thews only one Joint, the 
Talons, &c. in another Poſture, which is ſo admirably and curiouſly con- 


are jointed at A, fo that the Þly is able to open and ſhut them at Pleaſure : 


but fix cach other; and alſo draw the whole Foot GG AD D forward; 


ſo that on a ſoft Body, the Points G G G G {of which the Fl; has about ten 


to each Foot) enter. This is ſenſible to the naked Eye, in the Feet of a 


as ſcuſible to the Touch alſo. 


ſtances, that ariſe from the under Part of the laſt Joint of the Foot, and are 


Teeth of a Card, whoſe Points tend forward. Hence the Talons drawing 
the Body, with all its Points looking the contrary Way, if there be any 
Ruggedneſs of the Surface, or a Kind of Tarniſh or dirty ſmoaky Sub- 


tance, adhering to the Surface of that very hard Body; and tho' the 
pointe Parts cannot penetrate, yet they may find Pores enough in the 


Taraiſh, or at leaſt make them. This Structure Mr. Hook ſurveyed with 


grit Diligence, becauſe he could not comprehend, that if there was ary 


PQ 0 | 
0 «(4% 
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an unglew and looſen its Feet; and alſo becauſe he had found no other 


-"ca.ure any Ways like it. 


rived, as to enable the Flies to walk againſt the Sides of Glaſs, and to ſuſ- 
pend themſelves under the Surface of a Ceiling, with the greateſt ſeeming 
Facility and Firmneſs. The two Talons AB, AC, are very large in Pro- 
portion to the Foot, the biggeſt Part of them from A to I I, is all hairy, 
their Points C and B ſmooth, and bending inwards. Each of theſe Talons 


The Claws readily enter the Pores of moſt Subſtances, at which Time, as 
| the Fh endeavours to ſhut them, the Claws CB, do not only draw towards, 


Chatfer, and if you ſuffer him to creep over the Hand, he makes his Step 


Bat as this Contrivance often fails the Chaffer, ſo would it the Fly, had 
dot Nature furniſhed his Feet with another curious Contrivance, whic!: ts 
the Palms or Soles DD. They are two ſmall, thin, flat, and horny Sub- 


ſeern1&!y Hexable z ſo that their two Sides do not always lie in the ſame Plain, 
ora ve ſhut cloſer, and as it were graſp a Body of themſelves : Beſides, 
= unucr Sides of theſe Soles are all beſet with ſmall Briſtles, like the Wire 
tne Feet forward as before, and theſe Soles being applied to the Surface of 


Irregutarity, or yielding therein; the Fly ſuſpends itſelf very firmly and 
| Eattly, | hat the Fly 1s enabled to walk on Glaſs, proceeds partly from a 


ch glutinous Matter in thoſe ſuppoſed Sponges (as moſt that have ob- 
lerver. that Object in a Microſcope, have believed) how the Fly could to 


3 A Con- 


L ouſe, each of his Legs being footed with two ſmall Claws, with which 


758 Of Fes. 
A Contrivance nearly alike to this is to be found in all Kind of pj, 
and Caſe winged Inſects, and in the Flea, in Mites, &c. ſome of whi 
have only one ſharp Talon at the End of each Leg. Which drawing t 
wards the Center or Middle of their Bodies, enable theſe exceeding light 
Bodies to ſuſpend and faſten themſelves to almoſt any Surface. This wil 
not ſeem ſtrange ; if we conſider firſt how ſmall their Bulk is when com. 
pared to their Superficies, their Thickneſs frequently not amounting w 
the 1ooth Part of an Inch. Secondly their Strength and Agility Compared 
to their Bulk, which in that Proportion perhaps may be an 100 times 
ſtronger than an Horſe : Thirdly, if we conſider that Nature always ap- 
propriates the Inſtruments in the moſt fit, eaſy, and ſimple Manner pos 
| fible to perform their Office; which is alſo verified in the Foot of: 


it graſps, and thereby moves itſelf to and fro upon the Hairs of the Crea. 
ture it inhabits. 5 VU „ 
The Legs of Flies are beſt applied to the Univerſal Microſcope, by being 
either ſtuck upon the Point, or held between the Nippers. Though we 
frequently place them between two Talcs in an Ivory Slider. 


5 SECT, III. N 
0f the Her and Head of a Grey Drone . 


rug Strufture of the Bye in all Creatures, is an admirable Piece i 


of Mechanifm ; but the beautiful Contrivance of the Eyes of Inſetts 
is ſo pecuiiar, that it mult excite our Admiration, ſo fenced with its own 
Hardneſs, that its own accurate Viſion is a good Guard againſt external 
Injuries; its outward Coat being all over beſet with curious lenticular 1nlets; 
enabling thoſe Creatures to fee very accurately every Way, without any 
Interval of Time, or Trouble to move the Eye towards Objects. 
See Fig. 83. This Fly was made Choice of, becauſe the Inquiry being 
chiefly about the Eyes, it was found to have the biggeſt Cluſter of Hes, 
in Proportion to its Head, of any other ſmall Fly, It inclining ſometlung 
towards the Make of the large Dragon Fly, which is the moſt remarkable 
of all other Inſects for its fine pearled Eyes. po 
The greateſt Part of the Head was nothing elſe but two large Protube- 
rances, AB CD E, whoſe Surface was cover d over with a Multitude of 
ſmall Hemiſpheres, placed with the utmoſt Regularity in Rows, croſfing 
each other in a Kind of Lattice-Work. PEE. LR 
That half of them C D E, C D E, which looked towards its Legs, wert 


* Derham's Pb. Th. . 171. obſerved 
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obſerved to be ſmaller than the other half AB C E, AB CE, which 
jooked upwards and ſideways. The Surface of theſe Hemiſpheres were ſo 
exceeding ſmooth and regular, that in each of them Mr. Hook was able to 
diſcover a Landſcape of thoſe Things which lay before his Window, Part 
of which was a large Tree, whoſe Trunk and Top he plainly faw. Alſo 
che Motion of his Hand and Figures, if moved between the Object and 
rhe Light. Theſe Rows of Eyes were fo diſpoſed, that no Object was vi- 
able from his Head, but ſome of theſe Hemiſpheres were directed againſt 
e. And further, that where the Trunk of the Body ſeem'd to hinder the 
Proſpect, theſe Protuberances were elevated, ſo that a Fly may be truly 
faid to have an Eye every Way. Theſe little Hemiſpheres have each of 
chem a minute tranſparent Lens in the Middle, each of which hath a diſtinct 
Branch of the optic Nerve miniſtring to it, and rendering it as ſo many 
diſtinct Zyes ; fo that as moſt Animals are binocular, Flies, Beetles, &c. 
gre multocular, having as many Eyes as there are Perforations in their 
Cornea *, By which Means as other Creatures are obliged to turn their 
Eyes to Objects, theſe have ſome of their Eyes ready placed towards Ob- 
jects neatly e tl Io f 
Il wo of theſe optick Nerves are repreſented as delineated by Mr. Leeu- 
wenvoek, in Fig. 84. And in Fig. 85. are exhibited F a great many of 
them in a Cluſter, as they appeared before the Microſcope, whereof that 
Part of them which was ſituate next the Cornea is ſhewn by the Letters 
NO P; i is alfo obſervable, that thoſe Nerves, which were neareſt to the 
Circumterence of the Cornea, were ſhorter than thoſe next within them ; 
and ſo on, till they arrive at the central Nerve, which is the longeſt of all. 
The Number of the Pearls in this Fly, Mr. Hook reckon'd to be 14000. 
Mr. Leeuuenboc computed 6236 in a 6i1k-worm's two Eyes, when in its 
ly Stare; 3181 in each Eye of a Beetle; and 8000 in the two Eyes of a 
e, yd 
Cut off the Eye of any Fly, and with a Pencil, and ſome clean Water 
aft out all the Veſſels; thoſe Veſſels may be examined by the Micro- 
icope, and then if you carefully dry the outward Covering, fo as not to let 
ſhrink, it will be rightly prepared for making Experiments; and upon 
ewing it, we ſhall diſtinguiſh the numerous Protuberances or Hemi- 
Pheres divided from one another with a ſmall Light, iſſuing between them, 
aud ix Sides to each. Mr. Leeuwenboet having prepared an Eye in this 
Manner, placed it a little farther from his Microſcope than when he would 
©x471nc an Object, ſo as to leave a right and exact focal Diſtance between it 
ens of his Microſcope; and then look'd thro” both, in the Manner of 
a Heleſcope, at the Steeple of a Church, which was 299 Feet high, and 
759 Feet from the Place where he ſtood; and could plainly fee through 


 ® Derb. Phy. Theo. p. 372. I Arc. Nat. Ep. 111. 
1 2 every 


— ſtrengthened by the fine Bones, and cover'd with the lige Men. 


branes, 


60 „„ 
every little Lens, the whole Steeple inverted, tho* not larger than the Pojny 
of a fine Needle; and then directing it to a neighbouring Houſe, ſaw 
thro' Abundance of the little Hemiſpheres, not only the Front of the Houſe 
but alſo the Doors and Windows, and was able to diſcern diſtinctly Whether 
the Windows were open or ſhut. 


An Eye of a Fly thus prepared, may be held between the Nippers for 
Examination. But the Head of any Fly is beſt ſeen when ſtuck upon one 
of thoſe Ivory Slips, or Pieces of Card, or Holly, with ſome ſtrong Gum 


Water, and apphed to the Microſcope under the Silver r Reflecter, which 
Slips may be held in the Nippers. 


N. B. The Horm F F, the Feelers 8 , the Proboſcis H H, and the 
Hair and Briſtles K K, hall be deſcribed | in Sect. V. of this Chapter, 


8 1 F4 
Of tbe Wings 0 Fes. 


T HE IVing s of all Kinds of Inſects afford an infinite Variety, n0 lel 
e to the Mind, than pleaſing to the Eye; being diſtended 


Some of them are adorned with neat and beautiful Fenhens, and 
many of them provided with the fineſt Articulations and Foldings, for tie 

Wings to be withdrawn, and neatly laid up in their Vagine and Caſes, and 
again readily extended for Flight, 
"This of the blue Fly, Fig. 86. here exhibited, is not without its pccu. 
har Ornaments ; it grows out of the middle Part of the Body of the 4% 
and is ſeated a little beyond the Center of Gravity thereof, towards the 
Head; but that is curiouſly ballanced by the expanded Area of the Wing, 

which conſiſts of ſeveral bony Ribs, that give Strength to the filmy Parts; 
which are thickly beſet with innumerable ſmall Briſtles, intermixed with as 
many dark Spots, which em to be the Roots of the Hairs that grow on 
the other Side. 

Of other Flies, ſome of their Wings : are filmy, as the Hates Flies, o. 
chers ſtuck over with ſhort Briſtles, as the Fleſb Fly ; others have divides 
Wings, as the grey and white featber'd Moths; many Sorts of Gnats . 
are adorned w:th Rows of Feathers along their Ridges, and Borders of Fel- 

thers round their Edge ; ſome have Hairs, and others Hooks, placed With. 
the greateſt Regularity and Order, In the Butterfly and ſome Moths, ther- 

are an infinite Number of ſmall Feathers, which cover both the undi 
and upper Surfaces of this thin Film, not only ſhaped much like the Fea 
thers of Birds, but allo variegated with the greateſt Variety of eme 
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07 Flies. 


pright and vivid Colours; which is evident to the naked Eye, but much 
more entertaining when viewed thro the Microſcope; by which we are in- 
formed, chat theſe curious colour'd minute Feathers end in Quills, and are 
placed in orderly Rows with great Exactneſs, as the Holes they come 
om ſhew when they are rubb'd off. 3 33 
Fig. $7 repreſents a ſmall Piece of a Butterfly*s Wing; A B ſhews one 
of thoſe 1:79 Ribs that gives it Strength, along whoſe Sides are ſuppoſed 
o branch out various Bload-YVeſſels, conveying Nouriſhment to the interme- 
Gare Parts; although no Circulation can be diſcern'd therein, we can ſcarce 
ggubt but that a continual Supply of Juices muſt be carried on to theſe mi- 


\ 


| Plumes, with their Quills adhering to the tranſparent Membrane of the 


— 


Form as they cover the whole Wing. 


mo which their Wings are folded and preſerved, till they want to employ 


F chcir Lal, as in molt Kinds of Beezles ; and in others are very ſhort, as in 
me Earwieg. They do by a very curious Mechaniſm extend and with- 


ain withdraw thoſe Joints, and neatly fold in the Membranes, to be 
W /4 17 e in their Elytra or Caſes ; for which Service the Bones are ad- 
8 miravly placed, and the Joints miniftring thereto are accurately contrived 
bor the moſt compendious, and commodious folding up of the Wings. 


KBS ſbinging Flies, which naturally ſuſpend themſelves as if pois'd and 
teady in one Place of the Air, in which by a faint Shadow he could per- 


they endeavour'd to ſuſpend themſelves, was not very long; but when they 
_ <ncavour'd to fly forward, it was ſomething longer; he alſo fixed the Legs 
ae with Glew or Wax, upon the Top of the Stalk of a Feather, and 
then making it endeavour to fly away, was thereby able to view it in any 
Poltice; and found the Motion of the extreme Limits of the Vibrations, 
o be about the Length of the Body diftant from each other; and con- 
gc by the Sound, that the Wing was moved forwards and backwards 
er an equal Velocity, (and comparing it with a muſical String tuned 
Uniſon © it) the Vibrations whereof are ſo ſwift, that it is probable there 
| © Many hundred, if not thoufand Vibrations in one Second of Time, 
"=o uppoſes them the ſwifteſt Vibrations in the World; whence he reflects 
elde Quickneſs of the animal Spirits, which ſerve to ſupply this e 

| t 


pute Quills, Hairs, and Briſtles; C, C, C, exhibits three of theſe ſingle 
Wing, in which Membrane G, G, G, when diveſted of its Feathers, may 
be {cen, the Order of Pits or Holes where the Quills are rooted, and from 
hence they ſhoot, D, E, E, ſhews a few of the Feathers exactly in the 
Some Lies have Hairs, and all the Scarab Kind have Elytra, or Caſes | 
them, as in Fig. 110. ſome of theſe Caſes reach almoſt to the Extremity of 


ew chen membraneous Wings, It is very curious to ſee them prepare 
Semiclves for Flight, by thruſting out, and then unfolding their Wings; 


Vir, Flac hath obſerved the Motion of theſe filmy Wings in ſome mi- 


cave the utmoſt Extremes of the vibrative Motion; which Shadow, while 
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Muſcovy Talcs, in an Ivory Slider. 


lies, and ſome Sort of Moths; then breathe upon a ſingle Talc in one 9 


6% 5 Of Flies. 

It is obſervable that moſt Inſects are provided with a little Ball, * gf Bly, 
der under each Wing, fix'd at the Top of a ſlender Stalk, moveable eVey 
Way at Pleaſure; in ſome they ſtand alone, in others (as in the whoh 
Flef Fly Tribe) they have little Covers, under which they lie and move, 
with theſe Poiſes, and ſecondary leſſer Wings, they obviate all the Vail 
| lations of their Body, and poiſe it in Flight, as a Rope-Dancer Þallang, 
himſelf by his Pole loaden at each End with Lead. 

If one of theſe be cut off, the Creature flies aukwardly for a-while, an 
at laſt falls to the Ground. Theſe Bladders being hollow, may ſerve like. 
wiſe to produce the Noiſe many Sorts of Flies make by ſtriking they 
Wings againſt them; Inſects that have four Wings ballance themſelys 
with the two leſſer ones. „„ . 5 
Ihe Wings of Flies are beſt applied to the Microſcope between tw 


If with an Hair Pencil, or Point of a Penknife, you gently bruſh 
ſtroke off ſome of the minute Feathers from the Wings of Buy. 


pour Sliders, and apply it to the Feathers, which ſeem only like a fin 

Duſt, they will immediately adhere to it; if upon their Application to the 
Microſcope they lie not to your Mind, wipe them off, and put on other 
in the fame Manner, till they lie fair for Examination, then cover then 
with another Talc, and faſten them down with a Ring, | 


Sac. V. 
_ Of a Blue Ey. 


| F 16. 86. repreſents a microſcopical Picture of this Fly ; it has mam 
Things about it worthy of Note; ſeveral of which are already d. 
ſcribed, viz. the Head, Eyes, Wings, and Feet. . 
The Cluſters of Eyes in this Fly are much ſmaller than that of the Dri 
Fh in Proportion to its Head. Between theſe two Chuſters of Eyes ap 
pear'd a ſcaly Prominency E, armed and adorned with black Briſtles, {ha}, 
and tapering, growing in Rows on either Side, and bending towards al. 
other, formed a Kind of briſtly Arbor, which almoſt cover'd the fore Front, 
at the End of this Arch, and about the middle of the Face on a riſing Pall 
C, grew two oblong Bodies D D, which through the Microſcope looked not 
unlike the Pendants of Lillies, and appear'd to be jointed on two ima 
Parts at C, each of which ſeem'd again jointed into the Front: Out of int 
upper Part of each of theſe Horns grows a Feather, or bruſhy Briſtle EE. 


* Der. Phy. Th. . 377- ; 


the under Part of the Face F E, were ſeveral of the former Sort of 
dended Briſtles; and below all is the Mouth, out of which grew the Pro- 
boſcis G HI; which * Means of ſeveral Joints, the Fly was able to move 
to and fro, and to thru 


and the foremoſt Side of the bended Part lit into two Chaps * H I, H I. 
Theſe he could open and ſhut very readily, and when he ſeem'd to ſuck 
any Thing from the Surface of a Body, he would ſpread thoſe Chaps, and 
apply the hollow Part of them cloſe to it. 


finding their Way, T as their Eyes are immoveable ; ſo that no Time is re- 


quir'd for their turning them to Objects; there is no Neceſſity that the 
Retina, or optick Nerve, ſhould occaſionally be brought nearer to, or re- 
moved farther from the Cornea, as it is in other Animals; but their Cornea 
and optick Nerve being always at the ſame Diſtance, and fitted only to 


ſee diſtant Objects, they would be inſenſible of, and apt to run their 
Heads againſt Bodies very near them, were they not aſſiſted by their 


| Feelers : And that this, rather than wiping the Eyes, as ſome have ima- 

| ined, is the particular Uſe of the Feelers, and is apparent from the Fleſb 
Fh, and many other Inſects, which have their Antennz fo ſhort and 
| ſtreight, as not to be capable of being bent unto, or extended over the 


LES. 


The middle Part of this Fly was caſed with a firm Coat of Armour, the 


upper Part of which was thickly beſet with conical Briſtles, pointing back- 


| wards; from its under Part ſprang ſix Legs, three of which are apparent 


in the Figure at M, N, O; they were all of the ſame Structure, being co- 


oer with an hairy Shell, and compoſed of eight Joints, to the laſt of 
| which grew the Soles and Claws before deſcribed in Page 57. From the 


upper Part of the Trunk grew the two Wings, which are deſcribed Page 60; 


the hinder Part of his Body was of a moſt curious ſhining Blue, and exactly 


like poliſhed Steel, brought to that Colour by Neves, = 5 
The !amellated Antennæ of ſome, the cavelated of others, the neatly 


articulated of others, and the feather*d or tufted of others, are exceedingly 


| beautiful when viewed through a Microſcope. 

And in ſome theſe Antenne diſtinguiſh the Sexes, | for in the Gnat Kind 
ai thoſe with Tufts, Feathers, or Bruſh Horns, are Males; and thoſe with 
inort fingle ſhafted Antenne, are Females. 


* Hoek's Mycro. p. 183. + Derham's Phy. Theo. p. 372. || Derham's Phy. Theo. p. 37 3. 
| Flies 
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in and out as it pleaſed. The End of this hol- 
bow Body, which was cover' d over with ſhort Hairs, ſeem'd bent at H, 


From either Side of the Proboſcis, within the Mouth, grow two ſmall 
Horns K K, which were hairy and fmall in this Figure, but of another 
Shape, and bigger in Proportion in Fig. 83. where they are marked G G, 
which two are generally called, the Antennæ or Horns of Inſects; Mr. 
Derbam imagines them to be abſolutely neceſſary to the ſearching out and 


nk te oa + Nog aus II hs * 
— — 2 p 


per, they make them Neſts by Perforation in the Earth, in Wood, in 


Flies of any Kind may be ! in the Microſcope, by licking th * 
upon the Point, or pinching any Part of them between the Nipperg, 
ſo applied to the Magnifier under the reflecting Concave, if it be op 
And if you are Jefirous to keep its Head, or any other Part, it may h | 

ſtuck with Gum Water upon a Piece of Card, or upon one of thoſe Ivo 
or Holly Slips, mentioned before in Page 31. 

It is very obſervable, that /n/e/7s take particular Care to depoſite ths 
Eggs or Seed in ſuch Places, where they may have a ſufficient Incubatin 
and where the Young, when hatched, may have the Benefit of prope 
Food till they become able to ſhift for themſelves. - Thoſe whoſe Food i 
in the Maler, lay their Eggs in the Water; thoſe to whom Fleſb is a Proper 
Food, in Fleſh ; and thoſe to whom the Fruits or Leaves of Vegetables ap 
Food, are accordingly repolited, ſome in this Fruit, ſome in that Tree, and 
ſome in that Plant, and ſome in 2 but conſtantly the ſame Kind 

the ſame Tree, Sc. 

As for others that require a more conſtant and greater Degree of W arm 

they are provided by the parent Animal with ſome Place in or about th 
Body of other Animals; ſome in the Feathers of Birds, ſome in the Har 
of Beaſts, ſome in the Scales of Fiſhes, ſome in the Noſe, ſome in th 
| Fleſh, nay ſome in the Bowels and inmoſt Receſſes of Man, and oth 
Creatures, And as for others, to whom none of theſe Methods are prof 


| 


Combs, and the like, carrying in, and ſealing up Proviſions that ſerve both 
for the Production of their Young, and for their Food when ee 
In Flies, Butterflies, &c. it is obſerved there is a kind of Gluten, Uf 
which the Female faſtens her Eggs to the bearing Buds of Trees, Sc. vi 
that the Rains cannot waſh them off, nor the ſevereſt Froſt hurt them. 


8 1 e 1. VI. 8 | 
of Inſects that infe 72 Fruit and other Trees 


HES E 22 are of the Ichnumon Fly Tribe, that generated i 
the Plumb, 1s black, of a Middle Size, its Body near ths of it 
Inch long, its Tail not much leſs, conſiſting of three Briſtles, wherewith ll 
conveys its Eggs into Fruit, its Antennz Jong, ſlender, recurved ; its gel 
longiſh, tapering, ſmall — the Thorax, Legs reddiſh, Wings mem. 
braneous, thin and tranſparent, in Number four. 

The Bloſſoms of Apples and Quinces are infeſted with Multitudes of {mi 
Animals, fo likewiſe are the green Leaves of Gooſe-berry, Currant, ben 
Grape, Plumb, and other Trees, overſtock'd with infinite Numbers ches 


minute Flies. Some blackiſh, others green, ſome winged, others witno!' 
_ | Wing! 
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Futremity two hooked Nails, and ſhort Hairs. 


Wings ſeveral of which bring forth their Young alive and perfect; for 
i their Bodies be opened, ſeveral imperfect Embrio's may 
therein. Allo Inſects of a greeniſh Colour of the Shape of Fig. 8 
but no bigger than a Grain of Sand when firſt hatched, which at fall 
Growth appear to the naked Eye of the Size of Fig. 89. 
Theſe little Inſects Leeuwenboek calls Pediculus, * or Louſe, who on pluck- 
ing a Leaf from a Plumb-tree, and putting it into ſuch a Glat; Tube as is 
eſcrib? 4 Page zo, which he apphed to his Microſcope, and found thereon 
36 black E 7hes, and ſeveral hundred of theſe green Lice, and among them 
many which were but juſt hatched, In a ſhort Time theſe green Lice di- 
. and from their Carcaſe came forth a black Fly. 
ne Carcaſe of one of the green Lice as it appear'd before the Microſcope, 


W Eyes A B were like thoſe of other Flies; CD ſhew its two Antennæ arti- 
W cd and ſet with Hairs. EFGHIK ſhew the Legs, having at their 


W te from whence came out the Worm, from which the Fly was pro- 
aduc'd, having firſt eaten up all the Inſide of the Body of the green Louſe. 


changed into a Nymph, and at laſt from that to a Fly, furniſhed with all 


two Eyes, C D its Antennæ, which afford a pleaſant Sight in the Micro- 
{cope, its curious Joints being finely beſet with Hairs. 

= E F are. two Organs, through which it ſucks its Nouriſhment, i its long 
Tas Hl, KEMN, its four Wings bedeck'd with exceeding fine Hairs 
= :nda much fines Membrane, OQOOOO its fix Feet, which were alſo fur- 


' vith this Difference, the former being green, and the latter whi/e, 


xquiiice Make and Form of its Parts are not to be diſcerned without a 


naked Eye. And Fig. 92. 
protuberant Eyes, 
Teeth, with Which it perforates the Buds of Fruit and Flowers; this Snout 
s fexibie and capable of bending every Way, CF and DG are the two 
Horns which adorn the Snout. 


a Part of its Head, whereot A B are its two 


Arc. Nat. Ep. 135. f Leeu. Ex. & Eon. Epiſf. 89. 
K 
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be 1 


Fig. 88. repreſents 


The Shell or Skin of its Back had ſeveral Rows of Knobs upon it; its 


LM repreſents the Aper- 
Fig. 90. exhibits one of theſe minute g lack Flies thus produced from a 
Worm, which had increas'd itſelf by deſtroying its foſter Parent, and then 


thoſe minute Organs as are expreſſed in the Figure; . — A B ſhews its 


niſhed with many Joints, and thickly ſet with Hairs. The Letters PR 
expreſs the Point of the Nippers which held the Fly before the Mic Ro- 
$c07%k, Theſe Lice are alſo to be found upon the Leaves of Filberd- Trees, 
Upon the Leaves of Apples and other Trees are found a curious Th, + the 
Microſcope, Fig. 91. repreſents the Size and Shape it appears of to the 
CDE its Snout, furniſhed with various Forceps or 


Fig. 93. is almoſt a fourth Part of the Leg 
ech Fly, which conſiſts of four Joints. H I are two Nails which appea: 
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ſcveral 
2 large Glaſs Tube, that the Worms might attain their full Growth, coul 


66 „ 
in the Microſcope, as Horn does to the naked Eye, and K L ſhews its ty, | 
ſkinny Palms or Soles. 8 "Ta 

There is another Sort of Animalcule found in the Wrinkles and wreatheg 
Curls of b/7ghtcd Leaves“, and in the Extremity of the Sprouts of Leapes, x 
in Garden Currants, Cherries, Peaches, Neftarines, &c. may be found 
great Swarms of theſe minute Inſects, no bigger than an halt-grown Loyj: 
one of which is repreſented by Fig. 94. of its full Growth, and of the 9. 
it appear'd of to the naked Eye. Fig. 95. ſhews the ſame magnikiec an, 
near its laſt Change, the folded Wing juſt beginning to appear at A}, 
It had fix ſmail jointed Feet, fenced with ſhort Hairs, and two Nails ch 
each; C ſhews one of its Eyes, which was of a ſurprizing Make, Df 


_ repreſents the Proboſcis, with which it perforates the Leaves and Buds 9 


Trees, and then thruſts out its Dart E and fucks their Juice. From ; 
Tail proceeds two upright Parts G H, out of which a tranſparent Liquor i; 
frequently diffuſed as at H. I XL is the Needle's Point, upon which the 
Animal was ſtuck; and Fig. 94, as before hinted, the ſame Animal when 
changed into a Fly. TE A = 8 4 
Mr. Lerham could never obſerve any other kind of Fly but the eff 


_ Phalenz + about V of an Inch long to be bred in Pears and Apples; it i; 
whitiſh underneath, greyiſh brown above, ſpotted about one Third wit} 


Waves of a Gold Colour, its Head ſmall, a Tuft of whitiſn Brown on ts 
Forchead, and Antennæ ſmooth. The Aurelia of this Moth is ſmall, ofa 


yellowiſh Brown. © 


= Of Excreſcencies growing on Willow-Leaves, and 


a [mall Fly bred thereon. 


AR. Leemoenboeck frequently diſcovered more than one Sort of Worm 
upon opening the knotty Part of Willow-Leaves, and having pit 
| of theſe Knots, whoſe contain'd Worms were not full grown, into 


not find that any of them did ſo; obſerving at the ſame Time ſeveral of 
theſe Knots to have none of the Worms in them, but almoſt full of the 
Excrements of the Worms which had been therein, and were diſlodge", 


through a ſmall Hole he could perceive in the Knots. 


Fig. 96. A B repreſents a Willow Leaf, in which are ſeveral Excrefcencit, 
{ome of them with Holes as F, others as CDE; GH ſhews two of chele 
&nobs cut open, and the Poſture of theWorm therein, ſeveral Worms lay dead 


* Leeu. Ex. & Con. Epift. go, + Pr. Theo. p. 387. 1 
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Pjypalenæ + about V of an Inch long to be bred in Pears and Apples ; it i 
whitiſh underneath, greyiſh brown above, ſpotted about one Third with 
Waves of a Gold Colour, its Head ſmall, a Tuft of whitiſh Brown on itz 
| Forehead, and Antennæ ſmooth. T he Aurelia of this Moth | IO {mall, of: 
yellowiſh Brown. - 8 
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in the Microſcope, as Horn does to the naked Eye, and K L. ſhews its tn 
ſzinny Palms or Soles, 
T here is another Sort of Animalcule found in the Wrinkles and wreatheg 
Curls of 07ghtca Leaves &, and in the Extremity of the Sprouts of Leayes, 3 
in Garden Currants, Cherries, Peaches, Nectarines, &c. may be * 


great Swarms of theſe minute Inſects, no bigger than an half- grown Loufſe 


one of which is repreſented by Fig. 94. of its full Growth, and of the Sin 
it appear 'd of to the naked Eye. Fig. 95. ſhews the ſame magnified and 
near its laſt Change, the folded Wing juſt beginning to appear at AR 


It had fix ſmall jointed Feet, fenced with ſhort Hairs, and two Nails c 


cach; C ſhews one of its Eyes, which was of a ſurprizing Make. D] 


re preſents the Proboſcis, with which it perforates the Leaves and Buds 9 
Trees, and then thruſts out its Dart E and fucks their Juice. From i, 


Tail proceeds two upright Parts G H, out of which a tranſparent Liquor i 
trequently diffuſed as at k H. IX is the Needle's Point, upon which the 
Ammal was ſtuck ; and Fig. 94, as VEE hinted, the ſame Animal when 


| changed into a Fly. - 


Mr. Derbam could never obſerve any other kind of Fly but the leffe 


: 8 1 VIL 


85 of Excreſcencies growing on I liow-Leaves, and 


4. ſmall H. ty bred thereon. 


R. Ha ben Sibovered more than one Sort of Worm 
upon opening the knotty Part of Willou-Leaves, and having pit 


ſeveral of theſe Knots, whoſe contain'd Worms were not full grown, into 


a large Glaſs Tube, that the Worms might attain their full Growth, could 
not find that any of them did fo; obſerving at the ſame Time n of 


theſe Knots to 4 none of the Worms in them, but almoſt full of the 


Excrements of the Worms which had been therein, and were diſlodge. 
through a ſmall Hole he could perceive in the-Knots. 
Fig. 96. A B repreſents a Willow Leaf, in which are ſeveral Excreſcencit, 


| 1 of them with Holes as F, others as CDE; GH ſhews two of thek 
&nobs cut open, and the Poſture of the Worm therein, ſeveral Worms lay dead 


Leeu. Ex. & Con. E570. 90. + P35. Theo. N 387. 
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Of Fhes ; 67 
n the Knobs ſuppoſed to be killed by other leſſer Worms, produced from an 
Foo depoſited by another Fly ſince the Production of the former, which 
Jevourcd and lived upon the larger Worm. 

In th: Middle of Fuily Mr. Leexwenhoeck cropt ſeveral Nillom-Leaves, in 
which were ſuch like Knobs *, and difcovered ſeveral Worms nearly ar- 
-ived to their full Growth: After theſe Knobs had been in the Glaſs Tubes 
about eight Days, upon opening one of them he found, that the Worm 
was turned into a Tonnekin or Aurelia, and in ſome others 13 or 14 more 
of the ſame; in ſome of the Knobs he found the ſmall Jevouring Worms 
aboyz-mentioned, being fo far advanced in Growth that they were ready 
co be chang' d into flying Inſects; he put theſe alſo into Glaſs Tubes. Af- 
ter ſome Weeks certain black Flies proceeded from thoſe Tonnekins, their 
| hinder Parts of an oblong Figure, and faſhioned like a Hook. He allo 


aw two of theſe ſmall Worms (which devoured the large ones) endeavour- 


ing 0 encloſe themſelves in a Web - but by reaſon of the large Space in 
which they lay, could not bring it quite round them, having made it only 
on one Side, and their Change happened in ſo ſhort a Time that he could 


Woo make his Remarks thereon. 3 
big 47, repreſents the aforeſaid Fly as it appears to the naked Eye. 
Ah ſhews the long, ſlender and hooked Part; on examining this little In- 
ſtrument in the Microſcope, it appear'd to be hollow, and was cover'd with 
3 great Number of fine Hairs, as in Fig. 98. and on endeavouring to ſplit 
it, the Dart, Fig. 99. appear d, whoſe Point is only jagged with faw like 
1ceth, which being alſo ſplit, two other diſtinct Hooks F were taken out of 
it both of the ſame Shape, a ſmall Part of one of them is repreſented by 
Fig 160. each of them being fortified with ſaw- like Teeth, and the Dart 
| Fig. 101, was found to be only a ſecond Caſe or Sheath for the two Hooks, 
heren the Hollowneſs does plainly appear, which is filled with a corro- 
ive Water. The Fly makes uſe of this Auger to prepare a convenient 
Locgiment for her Eggs (and chooſes thoſe Leaves that are moſt lacteous 
aw juicy) under the Skin of the Leaf, from whence the Worm upon 
gnawing the Veſſels for its Suſtenance, occaſions the Sap to flow out of 
them and to coagulate into that Knotty Subſtance, Mr. Leeuwenboek took a 
maß vevouring Worm from a larger that lay dead by it, and put it upon 
a hving one to which it immediately faſtened, whilſt the other at the ſame 
Time uſed all Means, by bending, ſtretching, contracting, and winding 
its Body, to free itſelf from this troubleſome Gueſt, but in vain, the ſmall 
One till Keeping its Hold. 125 5 
Fig. 102. exhibits a Tonnekin, which was a Worm bur the foregoing 
Evering, and had caſt off a very thin Skin, this alſo conſiſted of ſeveral 
Rings and Circles as when in the Worm State. The Feet ard Joints there- 
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bably lays in therewith ſome proper Juice of its own Body to pervert the 
regular Vegetation of it. From this Wound arifes a ſmall Excreſcence 
which (when the Egg is hatched into a Maggot) grows bigger and bigger, 

as the Maggot increaſes, ſwelling on each Side the Leaf between the two 
Membranes z and extending itſelf into the parenchymous Part hereof 
until it grows as big as two Grains of Wheat; in this Caſe lies a very ſmal 


O the Cane- Hy, or Father Long-legs. 


68 Of Flies. 
of were very viſible; AB and AC repreſents its two Antennæ; ang 4 
though they were incloſed in a thin Membrane, yet all the Joints migh 
be clearly ſeen. The Change of this Worm was fo ſudden, that NM; 
Lecuenhuck was never able to lee it. 5 Eh 

Not only the Willows and other Trees, but Plants alſo have Cafes yr, 
duced on their Leaves, as Nettles, Ground Toy, &c. by the Injection of 
the Eggs of an Ichrenmon Fly, Theſe Cafes are generally obſerved to groy 
near to ſome Rib of the Leaf, and their Production thus. The Parent In. 
fect with its Riff ſetaceous Tail, terebrates the Rib of the Leaf when tender 
and makes way for its Egg, into the very Pith or Heart thereof, and pro 


white rough Maggot, which turns into a beautiful green ſmall Ichneuma 


Flv. 
3 


S E "Fs VIII. 


ls little Creature, though but ſeldom taken Notice of, afforch 

an agreeable Variety of Subjects, when examined by the Microſcope. 
It is produced from a Worm hatched in an Egg, depoſited by its Parent 
under the Graſs in Meadows. . 5 ee 
Theſe Worms are to be met with but in the hot Weather upon the 


Ground under the Graſs in the Meadows and Fields. Fig. 103. repreſents 
dne of them, which could not be diſcerned to change or increaſe between 
the Months of May and Auguſt.“ Fig. 104. ſhews the Worm changed int 


a Nyinph, and at its firſt coming forth greatly agitated. Fig. 105. bens 
te calt-off Skin, which in its Change the Worm forſook, after which 
it took Wing and flew away in the Form of Fig. 106. which repreſend 
one of theſe male Flies, as does Fig. 107, alſo ſhew the Female. 
The Tails both of the Male and Female are of a curious Structure, that 
the Female is ſharp, and of the Conſiſtence of Bone, wherewith ihe 
perforates the Ground, and depoſites her Eggs under the Graſs in a moi 


Place. This acute Tail of the Female is ſhewn at N, Fig. 107. which Ut 


can open into four diſtin& Parts +, Upon opening one of theſe Females 


®* Leev. Ex. & Contemp. . 347. + Lieu. Ex. & Contemp. . 349: 
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F Flies. 69 

Mr. Lecutue nboek counted upwards of 200 Eggs of a blackiſh Colon and 
ST ke poliſhed Glaſs, and about twice as long as they were thick. 
The Inteſtines of this little Creature are alſo very curious, which when 
opened with unſpeakable Admiration he ſaw them by the Aſſiſtance of the 
Microſcope, as planly as the Bowels in larger Animals can be feen by the 

ed Eye. 
25 te F cet of this Fly, if diſſected in a Drop of Water upon the Glass 
R, Fig, 2. of the Univerſal Microſcope, the fleſhy Fibres may be ſeen to 
alten and contract themſelves in a moſt ſurpriſing Manner, and to 
-nntinue ſo for the Space of three or four Minutes. The Eggs alſo after 
Diſſection may be applied to the ſaid Glaſs, and eaſily examined by the 
Microſcope, or on dipping the Point of a very fine ſewing Needle (it 
being firſt fixed in a wooden Handle) into ſome Turpentine, and ap- 
plying that to the Eggs, they vill be glued thereto. The Needle itſelf 
muſt be held between the Nippers, and by | its Handle may be turn'd round 
at Pleaſure. 

It is very wonderful how fo ſmall a Creature as ſome of thoſe newly 
hacched Maggots, that are found in the Ends of blighted Leaves, can be 
ole to convolve the ſtubborn Leaf, and then bind it with the Thread or 
Web u weaves from its own Body, alfo to line the Inſide of it with the 
ame, and ſtop up the two Ends thereof to prevent its own falling out. 

In the Bodies of many Caterpillars, and other Nymphs of Inſects, are 
frequently found to be generated great Numbers of ſmall Flies, whote pa- 
rent Aimmal had wounded the Caterpillar 95 and carced. its 88 s into it, 
and ſo made it the foſter Mother of its young. 

Some Inſects lay up their Eggs in Cluſters, as in Holes of Fleſh, and 
bach Places, where it is neceſſary they ſhould be crowded rogether, which 
without doubt contributes towards the hatching +. 

Other Inſects obſerve great Order in he Diſpoſition of their Eggs, 
which may be found upon the Poſts and Sides of Windows, very neatly 
a i, being round and reſembling ſmall Pearl, which Eggs produce a ſmall 
halty Cat '-rpillar |, The white Butterfly alſo lays its Eggs on Cabbage 
Leaves, and always glues one certain End of them to the Leaf. If theſe 
ugs „e applied to the Univerſal Microſcope on the Glaſs R, Fig. 2. you 
n find them curiouſly furrowed and handſomely adorn'd. 

ic Peaſe Ichneumon FlyS is very ſmall, its Wings large, reaching beyond 
ths ? dex; Antennæ long, Alvus ſhort, ſhaped like an Heart, with the 
Por wand the Anus, it walks and flies but lowly. No Tail 11 
but they have one concealed under the Belly. 

Leh 9 properly ſignifies the Egyptian Rat *® | which has its Name from 


„ 75. f. 390 + Pz. TB. 303. | PB. 75. 5. 393. 6 PB. Th. 387. 
2 Tranſ, No. 77. 
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50 e Of Flies. | | 
its hunting or tracing out the Eggs of Crocodiles and Aſps: A like Qty, 
vation made by ſome of the Ancients on certain Inſects of the wy, 


Egyptian Rat; there is but one Paſſage in all Antiquity concerning 


their own Species out of them. 


gouty Excreſcencies of the Briar Stalk *, with red Legs. Black, ſmogr, 


their Uſe. In this their Mupb State, they ſecure themſelves from filling, 


Places, with one of theſe Threads, and ſecure themſelves in their Aurel 


one Sort ſpins a long miik white filken Web as big as the Top of one' 
Finger, woven round bent Stalks of Ribwort, &c. in Meadows. The 


alike. 


Proviſion of their Young. Thoſe which commonly have golden and black 


Kind, occaſiontd the Application of that Name to Waſps, as well a; the 4 


A 3 E 
Waſps, diz. in Ariftet. de Hiſt. Anim. Lib. 5. c. 20. which Pliny, Liz. 1 


5. 21. hath render'd thus, YVeſpe Ichneumones vocantur (ſunt autem ming, 


quam g untm genus ex aranes perimunt, phalangium appellatum, G 5 : 
nidvs ſuos ferunt, deinde illiuunt, & ex its, incubando, ſuum genus Procreant, f 
that 18, the Waips, called Iehnumons, and which are ſmaller than other 0 
Waſps, kill a Species of Spiders, called Phalanginm, and carry them 9 0 


then Neſts, after which they beſmear them, and by Incubation prody 


There is ailo a certam Black and curious Fly, which proceeds from the 
jointed Antenne, large Thorax, and Belly in the Shape of an Heart, | 
leaps like a Flea, e ** DE. 5 

The Excreſcencies of the Roots of Cabbage:, Turneps, and diven 
other Plants, have always a Maggot in them, not yet ſufficiently obſervd 

Caterpiliars, and divers others Inſects, can emit Threads or Webs for 


by letting themielves down from the Boughs of Trees, and other his) 
| Y TY | £3 | 5 


State, in Caics of their own Weaving. 


Some of the Ji Trive are alſo endowed with this textrine Art, of thel: 


other is a Lump of many yellow ſilken Caſes ſticking contuſedly together 
on Poits, under Coleworts, Sc. theſe Webs contain in them ſmall whitiſh 
Maggots, which turn to a ſmall black Ichneumon Fly, with long capiitary 
Antenna, tan-colour'd Legs, long Wings, reaching beyond their Body 
with a black Spot near the Middle, the Alvus like an Heart, and in ſome 
a {mall ſetaccous Tail. Some of theſe Flies are of a beautiful ſhining 
green Colour, The Flies coming from theſe two Productions are near!) 


Many of the Ichneumon Waſps + are remarkable for the Nidification an! 


Eggs therein, and then carry into them Maggots from the Leaves of Lites, 
and ſeal them up cloſe and neatly ; theſe Waſps have their Jaws not only 
very ſtrong but nicely ſized, curved, and ſet for gnawing, and ſcraping 
Thoſe little Holes they perforate in the Earth and Wood, as well as the l. 


Nings round their Alvi, line the Cells they perforate in the Earth, lay their 


Ps. Th. f. 30 f Wid. 5. 228: 1 
1 al -.; ver 


Of Flies. 
ets of the Waſp itſelf, are a pleaſant Obj ect for the Microſcope. 


veral Pa 


The Brarers of Fruit-T rees are full of Alverities, and not ſo ſmooth on 
their Bark as the other Parts of the Tree are. If after Harveſt, and any Time 


in Winter, you view the. e Bearers in the Microſcope, their Cavities will be 
fund to be full of Eggs, of an oblong Figure, and citron Colour, eſpe⸗ 
cially in thoſe Years wherein the Caterpillar, ht kave been numerous, Our 
| of theſe they. are hatched in the Spring. The Seafons which uſually de- 
| froy them, are ſuch as come in with early Heats, before the coming out 


of the Buds and Bloſſoms, and on which a nipping froſty Air — 


— oon kills them. 
8 1 T. i 
Of Oak Cones. 


"HE SF Cones are to Appearance, perfectly like Gems, only bigger, 
being nothing elſe than theſe increaſed in Bigneſs, inſtead of Length. 


The { I of this Obſtruction in the Vegetation 1s this, into the very Heart 


ef the young tender Gem or Bud, (which begins to be turgid in June, 
id to {hoot forwards towards the latter End of that Month, and the Be- 
| giant ng of the next) into this Bud the parent Inſect thruſts one or more Eggs, 


and perhaps not without ſome venomous f Ichon therewith z this Egg ſoon 
becomes a Maggot, and eats itſelf a little Cell in the very Heart or Pith 
of the Gem, which is the Rudiment of the Branch together with its 
Leaves 2nd Fruit. The Branch being thus deſtroyed, or at leaſt its Vege- 


n obſtructed, the Sap that was to nouriſh it is diverted to the remain- 


5 Pare oi the Bud, which are only the ſcaly Integu:nents, by this Means 


grown g large and flouriſhing, becomes a Covering to the Inſect Caſe, as 
before tliey were to the tender Branch and its Appendag E. 
The Caſe lying within this Cone, is at firſt but ſmall, as the Maggot 
included in it is, but by Degrees, as the Maggot increaſeth, it alſo grows 


bigger, o the Size of a ſmall Pea, long and. round, in the Shape of a 
ong A corn. 


The Inſect produced from theſe Cones, hath four membraneous Wings, 


reaching a little beyond the Belly, articulated Horns, large Thorax, Belly 
mort and conical, Legs partly whitiſh, partly black, of a beautiful ſhining 
| Ereen, in fore tending to a dark Copper Colour, 

The A/eppo Calls, wherewith we make Ink, are no * than Caſes in 
#1: laſects breed, which when they come to Maturity, gnaw their Way 


* Philo}. Tranſ. No. 237. +-Ph. Th. 9. 307. 


2 


| 


72 Of Oak Cones. 
out of them, which occaſions thoſe little Holes obſervable in them: 8 
Philoſ. Tranſ. No. 245. 6 — 6 
Of this Sort alſo are the little ſmooth Caſes, about the Size of Wn, 
Pepper Corns, which grow cloſe to the Ribs, under oaken Leaves, at fr 
of a bluſhing red, afterwards growing brown, hollow within, but an har 
thin Shell without, in which commonly lies a rough white Maggot, af, 
wards transformed into a black [chneumon Fly, that eats a little Hole in y 
Side of the Gall, and fo gets out, ” 
Some of theſe Balls are tender, as thoſe of a yellowiſh green Cal 
with a reddiſh Caſt, about the Size of a ſmall Muſket Bullet, growing cl 
to the Ribs, under Oaken Leaves, their Skin ſmooth with frequent Riſing 
therein, inwardly they are very foft and ſpongy ; and in the very Center, 
a Caſe with a white Maggot therein, which becomes an Ichneumon Fhi 
This Gall is remarkable for the Fly lying therein all the Winter in its h. 
fantile State, and comes not to its Maturity till the following Spring. h 
Autumn and Winter thoſe Balls fall down with their Leaves to th 
Ground, in which the incloſed Infect is fenced againſt the Winter Fro 
> Partly by other Leaves falling pretty thick upon them, and eſpecially by 
Fi ob parenchymous ſpongy Walls, afforded by the Galls themſelves. 
3 3 From the large Oak Balls, called Oak Apples, which grow in the Pla: 
pdf the Buds, out of theſe Galls, come another Species of Black Flies. 
a he gouty Excreſcencies in the Body, and Branches of the Black-ber 
Buſh, produce a ſmall ſhining black Ichneumon Fly, about a Tenth of x 
Inch long, with red jointed Horns, four Wings, red Legs, and a ſhn 
Belly. They hop like Fleas. 5 3 


All theſe Inſects afford an entertaining and agreeable Variety ver 
viewed through a Microſcope. „ 


. e SECT. X. LS 
an Inſect found upon the Leaves of Spices aui 
7 = an Woods of ſeveral Kinds. 


IR. Leenwenboek diſcover'd upon the Leaves of tome white Nut 

megs, an Animalcule or minute Worm, which appeared to the fr 
ked Eye of the Size oi Fig. 108. but is repreſented in Fig. 109. as 1 4 
pear'd when placed before the Microſcope. Its Body was jointed in 0 
veral Places, and thickly ſet with Hairs; it had fix ſhort Feet, which ent 
with a ſhining Nail, toothed like a Saw, as at A, B, C, D, the linde 
Part of its Body was very full of Blood Veſſels, as appears at E, F, G, H. 


* Ph. Th. p. 400. 


Of Flies. 9 
At IK are two ſhining Horns jointed and beſet with Hairs. At L are 
repreſented its Forceps, with which the Worm eats its Way into Leaves 
or Wood, &c. MN ſhew the two leſſer Horns which adorn the Head 
of the Worm. This Worm after ſome little Time was changed into a fly- 
ing Inſect, as exhibited in Fig. 110. whereof LM, B N are its two Horns, 
which conſiſted of divers Joints and Hairs, BL its Eyes furniſhed with a 
' Number of little Lenſes, as the Eye of the Drone Fly before deſcribed. 
It had alſo fix Feet armed with Talons, as before ſhewn : Theſe Legs had 
ſereral Joints, and were cover'd with Briſtles or Thorns, two of theſe 
Feet and Nails are ſhewn by the Letters CO, DP. DE, and KI repre- 
ſents the two Caſes or Shields under which the Wings are folded. Theſe 
Caſes are moſt curiouſly adorned with ſtrait Rows of Rings throughout their 
whole Length. The hinder Part of its Body is jointed as it were with hol- 
| low Notches, much after the ſame Manner as the Worm from which it was 
produc'd. If the Wing be conſidered, it will be found to conſiſt of ſeveral 
ſmall Veſſels or Nerves that aſſiſt in the Expanſion thereof. The exquiſite 
Neatneſs with which this minute Wing was folded under the Shields, is 
| ſurprizingly beautiful, as appears between G H, with what wonderful Nerves 
| muſt theſe minute Wings be ſtrengthned, that can enable this Inſet fo 
| readily to fold up the Extremity of this filmy Membrane in fo neat a Man- 
ner, and to expand it again, as it were inſtantaneouſly, whenever it is in- 
clined to fly? That the curious Folding of theſe ſort of Wings might be 
comprehended, Mr. Leeuwenboeł took off one of the ſhelly Caſes and placed 1% il 
the Wing before the Microſcope, which appeared as in Fig. 111, QSF — h 1 
= VWXY repreſent the Wing as it lay cover'd under its Shield. It was — HSM 
broadeſt about V; the ſecond Wing, which I ſuppoſe to be its Ballance & .* oh 
| Poize, is ſhewn at ST. The Extremity WX IV, ſhews thoſe neat Fold- 1 
ings before ſpoken of, which, together with the Strength of the Nerves, diſ- : | 1 
cover the Almighty's Wiſdom in their Contrivancdge. 
I have found of theſe Inſect Flies in Summer-time flying about my 
 Work-ſhop, and have obſerved them to anſwer all the above Deſcription. mu 
They are fo ſmall, that I have applied them to the Microſcope in the Ivory | 


Sliders, but they are better ſeen when applied in the Nippers V, of Fig. 2. 4 50 
There is likewiſe a ſmall Scarab in the very Tips of Elm-Leaves.* In the WE! 
Summer many of theſe Leaves may be obſerved to be dry and withered, 3 WW 
and alſo turgid, in which lies a dirty, whitiſh, rough Maggot, from which 
| Proceeds a Beetle of the ſmalleſt Kind, of a Weeſe!-Colour ; it leaps like a 
| Graſhopper, although its Legs are but ſhort, black Eyes, Vaginz thin, 
and prettily furrow'd, with ſeveral Cavities, ſmall dubed Antennæ, and a 
long Proboſcis, . 1 985 
* Ph. Theo. p. 251. 
T he 


The ſame, or one much like this is ; found on the Tips of Oak and Nha 

Lea des. 

The Florſg ſe- Eh i is alſo a curious Object, its Eye is in the Form of other 
Fhes, but is as it were indented all over with a pure emerald Green, it, 
Body like Silver in Froſt- Work “, fringed all over with white Silk. If the 
Head of this Fly be cut off juſt 90 the ſetting on of the Neck, 2 pulſing 
Partiche wa * be teen beating through the Skin for half an Hom together. 

Tae Trang or Froboſcis of 4 Butterfly, which lies wound up like an Helix 
or ſpiral Spring: 4 gradually growing flender as at Fig. 113, ſupplics the 
Omce both of Mouth and Tongue, it may with a Pin be eaſily drawn Our 
to its full Length, if it be cut off and laid upon the Object carrying Glak 
R, of Fig. 2. and ſo applied to the Microſcope you will fee it wind ml 
coil © itjcl1i up, and then to open itſelf again for a long Time together, Na- 
ture having made it of a ſufficient Length, that when extended It may reach 
nto the Hollows of Flowers, and from thence extract their Dews and 
Juices. It conſiſts of two Tubes near its Extremity, as nen at AC, 
Fig. 112, the Cavities of which unite at D, and from thence to the Threar 
of the Butterfly form but one Channel jj. Theſe tubular Extremities are wn 
folded in the Manner expreſſed at BTN, Fig. 114. in order to extract the 
Dews, Sc. from Flowers; after which it is immediately drawn back and 
cold up into an Helix. MM, Fig. 1 15. repreſents one of the extreme 
Parts viewed with a greater Magnifier, and delineated exactly in de 
Manner as it is applied to Leaves and Flowers. Whence it appears, that it 

is not the extreme End of the Proboſcis, which extracts the Dews _ 

Juices ; but ſeveral Nipples DEF, that are applied to the Leaf AC 

the Points 111. 

In all Croſhoppers there is a green Film or Plate (like a Croflet) which 
covers the Neck and Shoulders; if you raiſe it up with a Pin you may {ec 
their Heart eat & for a long Time together. The Graſhopper is beſt aeld 
between the Nippers V, and fo applied to the Magnifier, 

There is a pretty Object, which is a white oblong Inſect that ſticks to 
the Back-fide of Roſe- tree Leaves ** in Auguſt, of a perfect white, it changes 
into a ſmall yellow Locuſt, with two white Wings Aan than its Body, in 
two Pointers 1n the Snout like a Pair of cloſed Compaſſes, and wy, 
plainly ſeen when the Fly is laid upon its Back. 

Upon the Backſide of the Leaves of Gooſeberries, Sweet Briar. : — 
golden Mouſe-ear in April and the Beginning of May, is a greenith G 
per or Locuſt FF, which is a pleaſant Object; when Pest before the Mt 2 
cope it hath two Horns and four Legs, and two curious black es 


* Poever”s Micro, Ob. p. 7. Þ bid. p. 8. | Microgra. de Bonan, Pars 2. p. 18. Feu. 
E7 's Micro. pr 24, * bid. P. 27. * Did. p. 26. 5 
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Of Flies. 


On Sycamore Leaves there is a yellow Inſe& *, which at firſt hath no 
Wings, but fix Legs and two Horns which are lit ; ; it runs nimbly, the 


Fyss ate globular and red, pearled and prominent; near the Shoulders are 


wo Stumps, w whence two long Wings come forth, when it changes into 
Fly or Locuſt, it conſiſts of annulary Circles, and is hairy towards the 


Tall 
"The ere is to be found a ſmall long black Inſect, creeping and leaping 


mon Pinks, Gilly- Flowers, Roſe-leoves, Kc. with a WWaſp-like _ 


with fix or ſeven annulary Diviſions ; two curious Horns arifing from a 
lack knobbed Root, two fine long yellow Wings, black Eyes, and ſix 
black ge, they arg kill'd with the leaſt Touch imaginable ; their Size 1s 

chan that of a Louſe: * They may be taken up \ with the Point of a 


= 


let 
Pin dipped in Spittle, and by that Means placed, or as it were glcwed to 
mall Bit of Card, which may be applied to the Microſcope in the 


Nippers of Fig. 2. And ſtronger Inſects may be ſtuck to a larger Piece of 


Card with a Touch of Turpentine, and applied to the Magrifier | in the 


Nippe ers 28 before. 


On the 2 which hangs on the Leaves of Lavender, Horſe- mint, 


Reſemern, &c. || (by ſome called Cuckow-ſpit) is always found a little Inſect 
ol a golden br it hath ſix Legs, with two black Claws at the End of 
each, "which it can open and ſhut at Pleaſure ; its Eyes are pearled and of 
aduſky Red, a long reddiſh Proboſcis is ſituated between its fore Legs; its 


Lal had feveral annular Diviſions that ended in a Stump, which it © could 
Pleaſure thruſt out or draw back, it firſt crecps, then leaps, and at laſt 


a ( 


11 {3 
lid & 9 


The Core lady, Lady-bird, or ſpotted Scarabee, is a very nimble Animal ; 

& taltened to a Bit of ſoft Wax firſt ſtuck upon the Point, or by a Drop 
um- Water upon a Piece of Card, which may be held in the Nippers, 
ind fo applied to the Microſcope) and you'll ſee two ſmall black Eyes fet 
| pon ce white Plates like poliſhed Ivory, two ſmall ones on one Side, 
$ . a large one on the other; pull off both the cruſtaceous and filmy 


| * 


Puilat; vn of the Heart 8 may be ſcen to beat vigorouſly for 12 Or 1 Hours, 


ten che Head and Neck are ſ-parated. 
There 15 a Fly with grey and black Streaks on the Showlders **, and chequer'd 
on tne gi with the fame C olours upon opening the Female of this Fly, 
dme be ditinguiſhed by a Redneſs on the Extremity of the Tail, 


d two Ba Zs of live white Worms **, long and round in Shape, 
With bla: = Heads, moving both on the Hand and in the unopened Veſicles 


. 32. + Bid; 4, 31. 1} Bid: þ. 28. 5 Ihid. 5. 30. li. 
L 2 back- 


tur its Head, and erect it perpendicularly upon the Neck (which may 


855 Which are a Fence to a thin tender black Skin, under which the 
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that in Time become Flies, reſembling Corp. ladies, or Lady-birds; which, 


till cheir Wings, Legs, Sc. fall off. Upon ſteeping ſome of the Grains 


allo found. 
it appear'd through a Microſcope, in which at the extreme Parts C anc 


both Parts or the Body were joined together. The concave Arches DG, 
Sc. are not natural, but adventitious ro the ſame Grain, proceeding only 


within the Animalculum ; for if the fame Grain was well ſoaked in Water, 
the concave Parts would hens convex. Fig. 1 18. ſhews an Egg with 16 
Membrane. as it was taken out of a Grain of Cochineal ſteeped in Rain- 


Sight. FG repreſent the Horns, at the Extremity of each of which are 
three {mall Hairs. 


VVV 
backwards and forwards, being diſpoſed i in Cells according to the Length 
of the Animal's Body. | af 


S 
Of the Cochineal Fly. 


LUBE Microſcope hath diſcovered to us that Cochimeal, fo valuable for 

its Uſe in dying Crimson, Scarlet, and Paryle, is an Inſe& bred 
upon the Plant called prickly Pear, cr Indian Fig +; and upon the Leaves o- 
T wigs therect are Imall Knobs or Protuberanc es, which produce little Worm; 


when arrived at their full Growth, are taken by the Inhabitants (of the Iand, 
of Cuba, Hiſpaniola and Jamaica, from whence it moſt commonly comes 
and expoſed to the Heat of the Sun to dry, and rubbed between the Hand; 


of Cochineal 24 T Hours in Water, a Trunk with Scales and Legs will ap- 
pear; and if their Bodies be opened, many Eggs of different Sizes may be 


Fig. 116. repreſents a Grain of Caochineal ; Fig. 117. another Grain, T 


E F, an Orifice appears, from whence the String was broken off, wherct? 


from the drying or ſhrinking. up of the great Number of Eggs that 5 


Water for about 24 Hours; in which might be ſeen the young one, and 
its Shell ſurrounding it. LM N, Fig. 119. repreſents one of theſe unborn 
Animalcula. Fig. 120, ſhews the Body of another Animalcum which was 
taken out of the Egg- hell, in which not only the Body was diſtinctly fer, 
but alſo the Parts thereof divided | into ſeveral Circles, and likewiſe the tw0 
Horns with the Joints wherewith Nature hath provided all thoſe unborn A 
maleula, were plainly viſible when placed before the Microſcope. Bt! 
DI, and DK, ſhew its four Legs, the other two being hid from the 


+ Phi. Tranſ. No. 292. | 
SECT 


4 


Of the Death-watch. Sa! | 


HER E are two kind of Inſects which make a regular liking Noiſe 
like the Beats of a Pocket Watch ; one of them called by Swammer- 
Jam, Scarabeus Sonicephalus, and the other called by Mr. Derham, Pediculus 
Pulſaterius. 
1 he frit of them is a ſmall Beetle, about . of an Inch in Length, * of a 
gark brown Colour, with Spots ſomewhat lighter irregularly placed. Ir 1s 1 
repreſented of its natural Size at Fig. 121. Under its Vaginæ are pelluci dd [ 
Wings, the Head large, by reaſon of a Cap or Helmet which covered it, 220 
only a little turned up at the Ears; under this appear*d its Head, which 
was flat and thin, the Eyes forward, the Lips hard and ſhining, che Bars 
| of the Helmet greyiſh; two Antennæ proceeded from under the Eyes, 
the Head all hairy, and Face thick of curled Hair; on the Belly was a 

title Hair, but thinly ſet; its Eyes like thoſe of a Fly. Fig. 122. is a 
F Microſcopick Picture of it; between the Eyes the Face riſes in a little Ridge, 
which is the Noſe; and juſt below it the Noſtrils are covered with ſtrait 
pendulous Hair, the Lp thades ſhew the more depreſſed Places; under this 
Lip are four viſible Forceps, two on each Side to lay hold on its Food. 
They make a Noiſe juſt like the Beats of a Pocket- Watch. Mr. Derbam has 
otten cauſed one of them to beat when he pleaſed by imitating its Beating, 
and chis he Kept in a little Box about three Weeks; and imagines, that 
thetz Pulſations is the Way theſe Inſects woo each other, and invite to 
Copulation; and that it Won draws back its Mouth, and beats with its 
Forchead +. 
The other Death Watch is an Inſect different from the foregoing, that 
beats only about ſeven or eight Strokes at a Time, whereas the former will 
beat ſome Hours together without Intermiſſion, and its Strokes ſlower, 
and like the Beats of a Watch. It is a ſmall greyiſh Animal, much re- 
 fembling a Louſe; for which Reaſon it is called Pediculus Pulſatorius. It 
is very "nimble, but extremely ſhy when diſturbed ; it will beat freely 
pp before you, and alſo anſwer you when you beat, if you can view it 
out giving it any Diſturbance, or ſhaking the Place whereon it lies. It 
5 dt certain whether they beat on any other Thing but Paper, their Noiſe | 
bang heard only in or near it. 

In 123. repreſents the ſecond Sort of Death WHaich , as it appears to the 
naked | Eye. Fig. 124. ſhews it a little magnified ; its Shape and Colour 
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* Phil. Tranſ. No. 245. + Phil. Tran. No. 271. | Phil, Tranſ. No. 291. 
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A1ooner if the Weather be warm; at their firſt quitting the Egg-Shel, t. 


78 Of the Death Watch. 

is not much unlike a Louſe; it is common in moſt Houſes 
Months, but in the cold Seaſon of the Year it hides itſelf in dry Obſcure 
Places, and is feidom ſeen; ſome Time after Copulation, they lay their 
Eggs in dry duſty Places z they are much more minute than the Nits gf 
Lice, of a whitich Colour, and are hatched by the Warmth of the an. 
proaching Spring, which to them is ail the ſame as ar. Incubation : The li. 
ſect is fuily hatched, and can creep about at the Beginning of March. «, 


are fo exceeding ſmall, as ſcarce to be diſcern'd, without the Aſſiſtance 5; 
a convex Glaſs: In this State Mr, Derham could find no other Difference 


between them and Mites in Cheeſe, when viewed with a Microſcope that 
magnified niuca, but only that Mites had more Briſtles about the Brcech 


In this Shape they continue ſix Weeks or two Months, feeding on Giver; 


Things they can meet. with; after which they gradually increaſe towards 
their more perſect State, when they become like the old ones. pil 


Mr. Derbam has plainly ſhewn, that their ticking Noiſe is a wooing AR, 
and that it is commonly about 74h; * he never found them in Coitu, ti 


about a Week or a Fortnight after their ticking; tho' it 1s probable they 


copulate at that very Time. He has ſeen the old Death Watches feed up 
on dead Inſects, as the young ones do, and allo upon Biſkets, T allow, 


Sc. nay Duſt itſelf, and hath obſerved them thro* a Microſcope to fe. 
lect ſome Grains thereof, and reject others „%%% Re 


ena um 
Of a nat. 


r 


"HE. firſt obſervable in the Generation of this Inſet, is its vaſt 


1 


1 Spawn, ſome of them being 1+ Inches long, and + of an Inch broad, 


floating in the Water, but being made faſt to ſomething to prevent its be- 
ing waſhed away; in this tranſparent Spawn the Eggs are neatly depoſited, 


in ſome a ſingle, in others a double ſpiral Line F, running from End to 


End, as in Fig. 125, and 126. and in ſome tranfverſly, as in Fig. 127. 


When the Eggs are by the Heat of the Sun, and Warmth of the Scaton. 
hatched into ſmall Maggots, theſe Maggot deſcend to the Bottom, 4% 


by Means of ſome of the gelatine Matter of the Spawn, which they take 
along with them, they ſtick to Stones, and other Bodies at the Bottom, 


1 


? Phil. Tranſ. No. 27%. / Phi. Theo, p. 394. 1 
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Of a Gnat. 
a there malte themſelves little Caſes or Cells, which they creep into, 
1 „„ of at Pleaſure, till they arrive at a more mature Nymph State, and 
an as 15 About here and there in Queſt of Food; at which Time they are 
ot red Worms about half an Inch long, but of the Shape of Fig. 128. 
"ub « very large Head, in Proportion to its Body, which is all cover- 
b Shell ; Teveral Tufts of Hair on ſeveral Parts, two Horns, a 
V. 255 Sc. The Form of the whole Creature will be better perceiv'd 
Hy NN (ription of Fig. 128. the hinder Part or Belly conſiſts of eight ſe- 
* on] 8 From the Midſt of each of which, on either Side, iſſue out 
nde or four {mall Briſtles. The Tail was divided into two Parts, very 
15 - one of them A, had ſeveral Tufts of Hair or Briſtles, 


ente [71 Make; | 
it could ſteer itſelf as it leaſed, and was enabled to ſwim about 


co ations and flapping its Body ſideways, this Way and that, and 
+. ir-If near the Surface of the Water: The other Part B appeared to 
e ninth Diviſion of its Body, and on each Side had many ſingle 

þ 0 ry the Part C to the Head, appeared a darkiſh colour'd Gut, 
ugh which the periſtalſtick Motion was very diſcernable. The Cheſt D E 
b this Cre: ture, was thick and ſhort, and fo tranſparent, that its white 
Hes ccd be ſeen to beat: Its Cheſt was ſtuck with ſeveral Tufrs or 


Priſtles, an the Head was alſo adorn'd with the — it had two black 


7 
1 1 Helles, 


Eyes. :nd 190 ſmall Horns F G. 
th the Motion and Reſt of this Creature are ſurprizing and pleaſant. 
ail i ems much lighter than the reſt of its Body z and being a little 
8 an the Water in which it floats, buoys it up to the Top "thereof, 
where it hangs ſuſpended with its Head downwards; they lift their Heads 
times into the Air, at other times plunge them into the Water, cheir 


1. 0 mw ine while icing along its Surface. 


b 
K 


> 


” 
t 


7 


te: ene a ſtranger Change ſucceeds ; they appear in Form of Fig, 1 
ind t then anche caſt off their whole Skin, Eyes, Horns, and Tails; and ile 
Inſects of a quite different Element: The moſt beautiful and ele- 
ey image adorns their Heads; their Limbs are of the fineſt Texture; 
ei ings are curiouſly fringed and ornamented ; their whole Bodies are 
ited wit oh Scales and Hair; and they are actuated by a ſurprizing Agi- 
5 in ſhort, they become Gnats, and ſpring into the Air; and what is 
of, zm,4zing, a Creature, that but a Minute fince was an Inhabitant of the 
water, N now be drown'd if it were plung'd therein. 
. very probable, that many Sorts of the Animalcules in Fluids un- 


80 f me ſuch like Change. 


SECT, 


aving lived in this Manner the Time which Providence has allot- 1 


(80) 
_ "BRED MW 
5 Of the Tufted, Bruſb-horn d, or Male Gnat 


[ T'S ſurprizing and particular Beauties are only to be diſcover'd by j, 
M1cRoSCOPE; and is exactly of the Shape of one of thoſe which M. 
T1:0%k obſerved to be generated out of one of the little watery Inſect, ju 
_ deſcribed. | og EN - ED 
Nature has adorned it in a moſt ſurprizing Manner: Its Head 4 
exceeding ſmall in Proportion to its Body, which conſiſts of two Cluſter; g 
pearled Eyes, Fig. 130. curiouſly ranged like thoſe of other Flies; betten 
which, upon two blackiſh Balls, are placed two long jointed Horns D, u. 
pering towards the Top; from whence iſſued out in a circular Manne, 
M/ultitudes of ſmall ſtiff Hairs from its ſeveral Joints, exactly reſembling 
the Sproutings of the Herb Zorſe-Tail, There are alſo two other jointe 
and briſtled Horns or Feelers D. And a Proboſcis F, underneath which i; 
the Sucker or Sting, which in ſome Gnats is very long. This ſmall Hex, 
with its Appurtenances, is joined by a ſhort Neck to the Thoraz 6, 
which is large, and as it were caſed with a black Shell; out of its under 
Part proceeded fix long ſlender Legs H H, Sc. much like thoſe of other 
Flies, but longer and flenderer, which are not expreſſed in the Figur 
becauſe of their great Length. From the upper Part proceeds two long 
| Nender tranſparent Wings, ſhaped ſomewhat like thoſe of a Fly, under 
neath which, as is obſervable in many Sorts of Flies, are placed two (mil 
Bodies, which are its Ballances or Poiſes. Its Belly large, and extendei 
into nine Partitions, each being armed with Rings of Shells; fix of which 
were ſo tranſparent, that the periſtaltick Motion was plainly viſible. 4 
{mall clear white Part at I, ſeem'd to beat like the Heart of a larger Au. 
mal; the three laſt Diviſions of the Tail were cover'd with opake Shells, 


CV 
Of the great belly d or Female Gnat. 


A Lthough this Gra, as repreſented in Fig. 131. differs from the io! | 
mer in Shape, yet this Sort alſo has been found to be generated ul 
of the Water Inſect before deſcribed: Its Wings were larger than thoſe d 
the other; its Belly bigger and ſhorter ; its Thorax not much unlike th 
of the other, having a ſtrong rigid back Piece and Breaſt Plate; its Head 
larger and neater ſhaped ; the Horns, that grew out of thoſe tuo fe 


. _ ST - 


Bali 


in ſome beſet with Prickles. 


Of the nat. 81 
. which were between its Eyes, was of a different Shape from the 
Tufts of the other Gnat ; theſe having but a few Knots or Joints and a 
ew ſhort Briſtles ; the foremoſt Horns or Feelers hke thoſe of the former. 
Ia different Species of Gnats their Wings are alſo different; ſome hav- 
.o 4 Border of long Feathers, others of ſhort ones, and others none at all: 
The Rib-work of the Wings is feathered in ſome and ſcaled in others, and 
Mr. Hook ſuffered one of theſe Gnats to pierce the Skin of his Hand, and 
hence to draw out its Fill of Blood, which made it appear very red and 
ranſrarent, and this without any further Pain, than whilſt the Sting was 


entering; a good Argument that theſe Creatures do not wound the Skin out 


„ Revenge, but for mere Neceſlity to ſatisfy their Hunger, 


This Piercer, Sting or Sucker, as repreſented by FG HI, Fig. 132. is 


i Cale cover'd with Jong Scales and Hairs; it lies concealed under the 
Cure Tiiroat, when not made uſe of; but when it is, the Side G H opens, 


and four Darts are thruſt out therefrom occaſionally; one whereof HK 
minute as it is) ſerves for a Caſe to the other three; the Sides of which 


 twxards the Point K are barbed or indented. FI ſhew that Part of the 
Sting where it was cut off from the Gnat's Throat. ” 


big £32. repreſents Part of the ſecond Sheath, whoſe Sides near the 


Top are barbed, but not here expreſſed. This alſo opens Side-ways for a 
| Faſtaze to the three included Stings. AY 


Fig. 134, ſhews all the Parts of the Stings wherein two of the interior 
ones might be ſeen barbed and indented towards the Point; their Fineneſs 
s almoit inexpreſſible, they have three Sides, as repreſented in Fig. 135, 


whoſe Edges ſeemed to join alternately (which when ſo united reſemble a 
thre: edged Sword, or Dagger.) Fig. 136, ſhews another Part of one of 
thole interior Stings, which is remarkably ſmall and ſomewhat curved. Its 


_ 1op on the plain Side is ſhewn at Fig. 137. which Top is repreſented in 


another Poſition, Fig. 138. A. and ia the Poſition of B its Hooks might 
ve ſeen, When theſe Darts are thruſt into the Fleſh of Animals either ſuc- 
cellive'y or in Conjunction, the Blood and Humours of the adjacent Parts 


mull 129 to, and cauſe a Tumour about the Wound, whoſe little Orifice 
being cloſed up by the Compreſſion of the external Air can afford them no 


Outlet. When a Gnat finds any tender juicy Fruits, or Liquors, ſhe ſucks 
hat the likes through the outer Caſe, without uſing the Darts at all; 
vurit it is Fleſh, that reſiſts her Efforts, ſhe ſtings very ſeverely, then 
ſheaths her Weapons in their Scabbard, and through them fucks up the 
Juces he finds therein. Upon Diſſection many curious Things may be 


ei Ted, viz. numberleſs Animalcules in the Semen of the Male “, and 


1 te Female a ſurprizing Quantity of Eggs. 


* Arc. Nat. Tom. IV. p. 22. eee, : 
X There 


82 1 


There is a kind of Gnat which lays its Eggs frequently in dead Beer, . 
and ſome Time after this the Maggots are ſo numerous, that the whel 
Liquor ſeems to be alive, being full of Maggots , the larger Sort being the 
Offspring of this Gnat *; and the ſmaller that of a ſmall dark coloured F 
tending to a reddiſh Colour, frequent in Cellars and ſuch obſcure "ik i 
they turn to Aurelia, and the larger Sort from that to a Gnat of a brow, 
Colour. The chief Difference between the Male and the Female is, that 
the Male is leaſt, hath a ſlenderer Belly, and its Podex not ſo ſharp as the 
 Female's is. This Grat hath no Spear in its Mouth. „ 

Theſe Inſects may be applied to the Univerſal Mic ROScOoPE, by pinch. 
ing them between the Nippers, or ſticking them upon the Point; their 
Stings when cut off may be belt examined upon the Glais R of Fig. , 
when placed between the Object-Plate and Springs. ; 


„ 
ubs white feather d winged Moth. | 
1 8 1. 1 


I appears to the naked Eye to be a ſmall milk-white Fly with four 
1 Wings, the two foremoſt ſomewhat longer than the hindermoſt, and 
theſe about half an Inch in Length, each of theſe Wings conſiſts of two 
| Feathers, as repreſented in Fig. 1 39, very curiouſly tufted or hair'd on each 
Side, with exceeding white but minute Hairs ; its whole Body, Legs, Horns, 
and Stalks of the Wings were cover'd over with various Kinds of white 
Feathers, which rub off between the Fingers when touched. Underneath 
theſe Feathers this curious Inſect was covered all over with a cruſted Shell. 
It had alto different Feathers, that covered ſeveral Parts of its Body; the 
Tufts or Hairs of its Wings, when viewed in the Microſcope, appear a+ - 
repreſented in the Fig. by D. The Feathers which covered a Part of its 
Body, like A, conſiſting of a Stalk and a ſeeming Tuftedneſs on each 
Side; others which covered ſome Part of its Body, and the Stalks of its 
Wings much like Fig. B, thoſe which covered its Horns and the ſmaller 
Parts of its Legs, in the Shape of Fig. C. Mr. Hook obſerved, that the 
imooth winged Inſects have the ſtrongeſt Muſcles ; and even this very In- 
{ect had a very ſmall Body, if compar'd to the Length and Number of his 
Wings; which therefore as he moved them very ſlowly, conſequently 

moved them as weakly ; which laſt Property is in ſome meaſure obſe:vable 


* Ph, Theo. p. 386. | 
I 1 
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O the white A. 33 
in the larger Kind of flying Creatures, as Birds, Gc. So that by the Aſſiſtance | 
of the Microſcope we find, that the Wiſdom and Providence of the all-wiſe 
Creator, is no leſs ſhewn in thoſe deſpicable Creatures, Flies, Moths, Sc. 
than he is in the larger Parts of the Creation, 

Theſe little Animals may be pinched in the Nippers, or ſtuck upon the 
point, and fo applied to the Microſcope ; and its Feathers may be placed 
between two Muſcovy Tales. POR 


r 


e 
the Wolf, or ſmall Moth. 


Fr IIS Inſef is a little white Worm, which infects Granaries and 
; Corn-Chambers. In its perfect State it is really a Moth, of the Size 
nd Form repreſented at Fig. 140. it has four whitiſh Wings ſpotted with 
black Spots. CV 335 
When in the Reptile State, it appears as repreſented under Fig. 14t. a 
magnified Repreſentation of which is ſeen at K L, the fore Part of its Bo- 
dy had hx Feet, which were not diſcernable till the Worm was turned on 


* 
* * 
* 


| is Back, with its Belly upwards in this Poſition, Part of its Body is repre- 
ſented at MN, Fig. 146. wherein its ſix Feet may be feet, As it creeps 
long, an exceeding fine Thread. or Web iſſues from its Mouth, by which 
| 1t 54hgs to every Thing it touches, its Mouth is armed with a Pair of red- 
| iſh Forceps, wherewith it gnaws its Way, not only into Wheat, and other 
| Grain; but even petforates into Wood, and almolt any Thing it meets with. 
in theſe Corn-Chambers that are infeſted with this Vermin, they may be 
ben near the Decline of the Summer, crawling up the Walls in great Num- 
bor, {earching out for Places where they may abide in Safety, during their 
Aureha State: For when the Time of undergoing a Change into that State 1 
y proaches; they forſake their Food, and thoſe little Cells they had formed 
vi 1ollow®d Grains of Corn, clotted together by Means of the Web 
connag from their Mouths ; and wander about till they find ſome wooden 
Beam, or other Body to their Mind, into which they gnaw Holes with 
del tharp Fangs, capable of concealing them; and there envelope them- 
es m a Covering of their own ſpinniag z where they ſoon become me- 
{Mmurphoſed into dark colour'd Aurelias “, and continue fo all the Winter 
unacitve and harmleſs : But about April or May, as the Weather grows 
vari, they are transformed into Moths of the Kind before deſcribed. Then 
che to be feen in great Numbers taking little Flights, or creeping 


* Leeimoen, Exp. & Contemp. Epiſt. 71. 
M 2 along 
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along the Walls; in the Fly-State they eat nothing, therefore are not mic 
chievous, but ſoon copulate and lay Eggs, not larger than a Grain of 
Sand, in Shape like thoſe of an Hen, each Female fixtiy or ſeventy, which 
by Means of a Tube at the End of her Tail, repreſented by Fig. 142 
as it appears in the Microſcope, ſhe thruſts or inſinuates into the little 
Wrinkles, Hollows, or Crevices of the Corn; where in about ſixteen 
Days, they hatch, and then the Plague begins: For the minute Worms g 
Maggots immediately perforate the Grain where they are hatched upon 
eat out the very Heart of it, and with their Webs cement other Grain 
thereto, which they likewiſe ſcoop out and devour, leaving nothing but 
Huſks and Duſt, and ſuch a Quantity of their Dung, as ſhews them to he 
more voracious Inſects than the Mevil, hereafter to be deſcrib'd. 
Theſe Vorms or Maggots may be kept all the Winter in Glaſs Tubes, 
that are ſtopped at each End with a Cork and Wax, having firſt a Rit 
of a very ſmall Glaſs capillary Tube, put thro' the Cork to give them Arr. 

In tins Manner Mr. Lecuwenhoek confin'd ſome of theſe Moths with a feu 
Grains of Corn, and ſaw them lay their Eggs in the Crevices of the Corn; 
alſo in this Manner he obſerved all the above Particulars. Therefore as 
theſe Glaſs Tubes may be readily applied to the Univerſal Microscope, 

| and are alſo very commodious to confine any Kind of Inſect, in order to 

obſerve their Manner of Propagation, I apprehend it will not be im- 
Proper to exhibit a Drawing of one of them in this Place, Fig 23. 
A, B, C, D, repreſents a Glaſs Tube AD and B C, its Extrcmities 

ſtopped with Corks and Wax. E G and FH are two exceeding mall 
Glaſs Tubes, cemented in the Corks, but fo that the Air may have a free 
Paſſage quite thro*' them. Theſe Tubes are to be placed between the Ob. 
ject-Plate I, and Springs b, of the Univer/al Mic ROScop E, Fig. 1. ſeve— 
ral Dozens of them will be neceſſary to confine a few out of the great 
Variety of Inſects that one Summer Seaſon produces, therefore any Gentic- 
man may be ſupplied with more or leſs of them as he pleaſes, at my Shop 
at the Sign of Tycho Brabe's Head, in Fleet-Street, Lonnon, where | al- 

ways keep them ready prepared. 1 


. 


heſe little Moths are cover'd all over with an infinite Number of little 
Feathers joined to their Wings, and other Parts of their Bodies by a Quill, 
as thoſe of Birds are, but ſo extremely different in Shape, that ſcarce Wo 
of them can be found alike. Fig. 144. ſhews three of the larger Sort, 
ſomewhat blackiſh towards the Top, but tranſparent near the Stalk. 
Fiz. 143. ſhews three others perfectly tranſparent, ten of the ſmaller Soft 
art exhibited at Fig. 145. but all of them of a different Shape. Theſe Fen- 
chers which compoſe the Borders of the Wings, but eſpecially thoſe which 
grew upon that Part of the Wing which was near the Body of the Moth, were 
allo of different Faſhions, and much longer than the former. Five of chis 
Sort are ſhewn at Fig. 146. ” _ 
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The Methods of deſtroying this Vermin is, when they forſake their = 


good; and aſcend the Walls, or when they appear in the Moth State; at 
oth theſe Times they may be cruſhed to Death by clapping Sacks upon 104% 
them ; But they may ſtill be more effectually deſtroyed by cloſing up all | 1047 
++e Doors and Windows, and filling the Corn. Chambers with the Fumes ee 
of Brimftone *, by leaving it burning on a Pan of Charcoal, without giv- j { 
ng it any Vent for 24 Hours : However, after that great Care muſt be 'F 
ken to open them all again for ſome Hours, that the Fumes may be en- | 1 
rely gone before any Body enters. 0 5 _ 
V. B. The Fumes of the Sulphur are not hurtful to the Grain. = | 
The Nymph of the Cloaths Moth, called by Mr. Hook, the ſilver colour'd 1 
gaob- N arm, is a curious Object. It is a ſmall ſilver colour'd ſhining Worm, ee 
and is often found ſcudding among Books and Papers. Fig. 147. repreſents s 1 
this Worm as it appears in the Microſcope, having a conical Body, divi- ö 
ied into fourteen ſhelly Partitions, each of which are cover'd with a Mul- 
| tiplcicy of thin tranſparent Scales, which from their ſeveral reflecting Sur- e 111 
faces, make the whole Animal appear of a perfect Pearl Colour: The „„ þ 17 
{nall blunt Head of this Inſect is furniſhed on either Side with a Cluſter Hy bl 
of Eyes, (but fewer in Number than thoſe of other Inſects) each of which ne 
was befet with a Row of ſmall Briſtles. It has two long Horns A B, ſtrait —_—_ |. 
and tapering towards the Top, cunouſly ringed and briſtled, with a Gir-  _ en 
dhe of ſmaller Hairs at each Ring, and ſeveral larger Briſtles here and there e 
üſperſed among them, alſo two ſhorter Horns or Feelers C D, knotted 1 
and fringed like the former, but without Briſtles; its hinder Part termina- ö 
ted in three Tails, reſembling the two long Horns in every Particular. It | 
had ix Legs ſcaled and hair'd, which could not be repreſented in this Pov 3 88011 
fron. Theſe little nimble Animals are beſt applied to the Microſcope, —— | 
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bon 2 lingle Piece of Talc, or a thin Slip of Glaſs, pinched in the Nip- 1 * 
vers, having firſt ſtuck them thereto with a ſlight Touch of Turpentine, a 


or a Drop of Gum Water. 


r A 
Of the Weevil, or Corn-Beetle. — | i 
; 


Is little Inſect is ſomewhat bigger than a large Louſe of the 
* Scarab Kind, It does much Harm to many Sorts of Grain, by eat- 
ng mto them, and devouring all their Subſtance : As many People are un- — £3 
«-quainted with the Weevil, I have exhibited a Picture of it, in Fig. 148. of "19 
ne full Size it appears of to the naked Eye. It has two jointed Horns, which 

de repreſented as they appear when viewed through a Microſcope, at 


L ceuaven. Exp. & Contemp. Epiſt. 71. p. 246. 


E, H, G. 


** * * — . 
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=. Of the Weenwl. 
E, H, G, Fig. 149. Its Trunk at E D B, and its Forceps or ſharp Ten 
D, with which it gnaws its Entrance into the Heart of the Grain, eich. 
for Food, or to depoſite its Eggs. Between the Forceps at D, appear . 
Kind of Sucker, with which it licks up the Flower or Duſt of the Grain 
If ſome of them are kept in Glaſs Tubes, prepared as before deſcribe 
that the Air may have a free Paſſage into them, with a few Grains 9 
Wheat, their Copulation may be diſcover'd, and alſo their Manner of Ge. 
neration, which is thus performed.“ The Female perforates a Grain «; 
Wheat, and therein depoſites a ſingle oblong Egg or two at the mot. 
and this ſhe does to five or {ix Grains every Day, for ſeveral Days tog. 
ther; theſe Eggs, which are not above the Size of a Grain of Sand, 
about ſeven Days produce an odd Sort of white Maggot, which wrige!. 
its Body very much, but is ſcarce able to move from Place to Place, th- 
Maggot turns into an Aurelia, which in about fourteen Days comes out! 
„ C 


V the Flea. 


F HE SE little Creatures are a ſurprizing Object, when examined by 


the Microſcope ; they are Male and Female, and undergo the (ame 


Changes as the Silk-worms do. They depoſite their Eggs at the Roots of 


the Hair + of Dogs, Cats, and other Animals, and by a glutinous Matte: 
ſtick them faſt thereto; one of theſe Eggs is repreſented magnified in 
Fig. 150. and at 151. the ſame Egg broken by the Worm, Fig. 1:2 


_ hatched therein. This Worm & contains the Flea, and is compoſed of (eve- 
ral annular Diviſions, thinly ſet with long Hairs, having at its Head tw 


extremely minute Horns at A; theſe Worms feed upon the Juices of the | 


Body whereunto they cloſely adhere. They are very nimble, but u d 


ſturbed, roll themſelves ſuddenly into a round Figure, and continue mo- 
tionleſs for ſome Time; after which they open themſelves by Degrees, and 


crawl ſwiftly away, They endeavour to conceal themſelves when their 
Change draws nigh, eat nothing, lie quiet, and appear dying, but t placed 


before the Microſcope, will be found with the Web in their Mouths, weaving 


a2 Covering round them; the Inſide of which is perfectly white, but Us 
Outſide as it were ſoil'd with Dirt. In this Bag they put on the Chry/as. 


which 15 repreſented at Fig. 153. diveſted of its Vermicular Skin. About 
two or three Days before they break forth from this Confinement, their 


* Leeuw. Eip. of 6 Ang. to the Royal Society, I Phil. Tranſ, No. 24% J l 
Tom. IV. Ev/t. 76. Ss : 


Colour 


{ 
l 
l 
| 
| 


Of the Flea. 87 

Colour darkens, and as ſoon as they iſſue from the Bag, are perfect Fleas, 
and able to leap * A microſcopick Picture of a perfect Flea is repre- 

yy Fig. 15858. 

m "0 over 0 with a curiouſly poliſhed Coat of Armour, or hard 
helly Scales, neatly jointed and folded over each other, and beſet with 
long Spites, almoſt like Porcupines Quills: Its Neck bears ſome Reſem- 
plance o 2 Lobſter's * Tail: Its Head is adorn'd on either Side with a 
beautthel quick and round black Eye; behind each of which appears a 
mall Cavity, in which moves a thin Film, ſet with many ſmall tranſpa- 
ent Hairs, which may probably be its Ears T. From the fore Part of its 
Head, proceeds a Pair of little jointed hairy Horns, or Feelers AB. Be- 
ween thei? and its two fore Legs C D, is ſituated its Piercer or Sucker, that 
cludes a Pair of Darts, which after the Piercer has made its Entrance, are 

probably thruſt farther into the Fleſh, to make the Blood flow from the ad- 
cent Parts, that it may be ſucked up; and ſeems to occaſion that round 
led Spot, with a Hole in the Center of it, which we commonly call a 
Hlea- ine. This Piercer, its Sheath opening ſide ways, and the two Lan- 


teen which they are uſually folded in, and concealed from View, are cut 
| of cloſe to the Head; for a Flea rarely puts out its Piercer, except at the 
{ime of feeding, but on the contrary keeps it cloſely folded inwards ; one 
ay therefore of coming at it, is by cutting off the Head firlt, and then 
the fore Legs; ſince in the Agonies of Death, it may eaſily be managed 
and brought before the Microſcope. But this requires a great deal of Pa- 
tence and Dexterity, Therefore another more likely Way to ſucceed in 
tus Experiment, is, when the Flea is juſt dead, to take hold of its Back 
with the Nippers m, of the Apparatus V, Fig. 2. and then apply it to 


lande, I have been able to preſs the Horns forward with the Point of 
the Needle, and its two fore Legs nearer to the Body; and this whilſt I 
was goking thro' the Microſcope; by which Means I could then exactly 
| (ee where to place the Point of the Needle, fo as to raiſe up the Piercer in 
| "he Situation D E, as expreſſed in Fig. 154. which repreſents a Part of the 
22s Head; and at the ſame Time I have open'd the Piercer, and ſepara- 
(cc !ts two Lancets, and this without cutting off any Part of the Flea, 
2 8.154 ABC are the two Horns, and D E are the two Sides of the 
Prcer, which are partly hollow, that tney may the better include the Lan- 
e or Dart, which in this Figure appears to be but one, but if carefully 
patated, will be found to conſiſt of two Parts, as in the next Figure 155; 
*tercot G K and G1 repreſent as before the two Parts of the Piercer be- 


* Pow. Mic. OB. p. 2. + Huok's Mic. p. 210. Arc. Nat. Tom. IV. p. 332. 
. No, 249. Wy Ny _— 


{ct 


eets within it, are very difficult to be ſeen, || unleſs the two fore Legs, be- 


the Heth Magnifier; and having a ſmall ſewing Needle ready fixed in a > 


88 Of the Flea. 
. ſet with ſeveral Hairs, and G H ſhews the two Darts, but not ſe 
At Fig. 156. they may be ſeen aſunder, whereof LO, LN 

hairy Parts of the Piercer before ſpoken of, and LM, O LP 


LP, when they are ſhut up between the Fleas fore Legs, all the four mak: 


all out at the fame Inſtant, and thereby exerts his whole Strength at once, 
which carries him to a ſurprizing Diſtance, above 100 times its own Length 
Its Legs have ſeveral hairy Joints, which terminate in long hooked Claus 


been obſerved that) in the Midſt of Summer, they hatch in four Days: 
then feed the Maggots with dead Flies, which they greedily ſuck. 11 


after lying in which Condition nine Days, it becomes a perfect Flea, Ir; 

lo that in * 28 Days, a Flea may come from its Egg, and propagarte 1: 
Kind; and their valt Increaſe will not ſeem ſo great a Wonder if we conſider, 
that from March to December there may be ſeven or eight Generations oi 


them; after having laid their Eggs they ſoon die, as all Creatures do thi! 
undergo ſuch like Changes. 5 . 


(which is much the larger) ſtanding over the Male: They will alſo be {er 


alſo the Teſtes and Penis, together with Veins and Arteries, minute be. 


Parated. 
9 are the two 
the Darts, in 


LM may be teen the Cavity, which includes or receives the Other Dart 


but one Proboſcis. | 
Belides theſe two Legs before ſpoken of, which adhere to the Head gf 

this little Creature, it has four others, which are join'd to its Breaſt; theſe 

ſix Legs the Flea clitches up altogether; and when he leaps, ſprings them 


* 


as in Fig. 158. 


If the Eggs of Fleas be kept conſtantly warm in one's Boſom lit ka 
eleven Days they come to the full Perfection of the Reptile State, when 
the Maggot ſpins its Bag, and in four Days more changes into a Chyſa 


then immediately capable of Coition, and in three or four Days lays Egg 


If you keep Fleas in ſuch a Glaſs Tube, as is before deſcribed, io as © 
admit freſh Air, their ſeveral Actions may be obſerved, and particular) 
their Way of Coupling, which is performed Tail to Tail. The Female 


to lay their Eggs, not all at once, but ten or twelve in a Day for ſeven 
Days ſucceſſively; which Eggs hatch in the ſame Order. 

A Diſſection of the Flea may be effected in Water, the + Stomach and 
Bowels, with their periftaltick Motion, may plainly be diſtinguiſhed, and 


yond Conception, Mr. Leeuwenhoek affirms, that he has likewiſe diſco: 
ver'd innumerable Animalcules, ſhaped like Serpents, in the Semen Maſcui- 
num of a Flea, a 3 


e. Nat, Tes. IV. f. 325, + Did. 5. 335. 
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CHAP. XXI. 
Of the Louſe. 


mT HE Tranſparency of its Skin enables us by the Help of the Micro- 
1 {ope, to diſcover the Motion of the Muſcles, * (which unite in an ob- 
long dark Spot in the Middle of its Breaſt) as the Louſe moves its Legs ; 
and alſo in the Head, when the Horns are moved, and in the ſeveral Ar- 
ticulations of its Legs. The periſtaltick Motion of the Inteſtines is really ſur- 
prizing, which is continued from the Stomach thro' the Guts to the Anus. 
The various Ramifications of the Veins and Arteries, which are white, 
ard 2 regular Pulſe may be alſo diſcern'd. From its Head proceeds two 


hairy Horns B B, Fig. 159. with four Joints. Its two black Eyes 
are {h-wn at C C, fenced round with ſeveral ſmall Hairs; it has ſix Legs, 


cover'd with a very tranſparent Shell, and jointed exactly like a Crab's or 
Lobitec's Claws; each Leg hath five Joints with ſeveral ſmall Hairs inter- 


pers d about them; at the End of each is two ſharp hooked Claws, as 


may be ſeen in the Figure, unequal in Length and Size; one of which re- 
ſembles that of an Eagle, but the other of the ſame Foot + ſtands ſtrait out, 
and is very {mall ; between theſe two is a raiſed Part or Knob, moſt ex- 
quiſitely contrived for performing thoſe Motions of walking and climbing 


up the Hairs of the Head; for when it walks, by having the leſſer Claw 
{ ſet ſo much ſhort of the bigger H, that the former does not touch, and 


by Means of the ſmall Joints in the latter, it is able to bend it round, and 


wich both Claws to graſp and hold faſt the Hairs ||. From its Snout at the = 


Hole D, when the Louſs is going to feed, it puſhes out a pointed 
Part, which is repreſented at Fig. 157. whereof L OP is the Snout Part 
of the Louſe's Head. At O is the Nipple, from whence the Sheath, or 
Caſe M. and from within this alſo, the Piercer q or Sucker N is puſhed out; 


at N, its Point is ſomewhat cleft. Theſe are thruſt into the Skin to draw 
out the Blood and Humours it feeds on; for Mr. Hook placed a Louſæ upon 
the Pack of his Hand that had been faſting two or three Days, which im- 
mediately thruſt its Sucker into the Skin, and he could plainly ſee a ſmall 


Current of Blood come directly from its Snout in a fine Stream to the fore 


Part of the Head, and then to fall into a roundiſh Cavity; it paſſes again 


n a 11Ke Stream to another circular Receptacle in the Middle of the Head 


at A, from thence through a ſmaller Veſſel to the Breaſt; and then to a 


Gut that reaches to the hinder Part of the Body, where in a Curve it turns a 


Lp. ©) Con. p. 354. 


" Plili. Tranſ. No. 284. + 1 No. 94. l| Hook's Microf, p. 212. J Leexwens, 
N little 


——_ -- - — — — 


A 


90 T_T Of Lice 


little upwards. In the Breaſt and Gut the Blood without Intermig 
moved with great Force, and in the Gut with ſuch a ſtrong Propulſion 
downwards, and ſuch a ContraRtion of the Gut as is ſurpriſing. In the ub. 
per Part of the crooked aſcending Gut the propelled Blood ſtands 11, 2 
ſeems to undergo a Separation; “ part of it becoming clear and wateriſh 

while certain little black Particles paſs downwards to the Anus. The Thora 
is caſed with a tranſparent horny Subftance, through which the Blood wa: 
variouſly diſtribut ed; and at I, appeared a pretty big white Subſtance, 

many very ſmall milk-white {- Veſſels were diſcernable between its L. £98, Out 
of which on either Side were many minute Branchings. The Belly is co. 

vered with a thin tranſparent Skin; at the upper End of this its Stomach 
KK is placed, and the white Spot L; at the Ex:remity of the Tail are 
two ſemicircular Parts covered all over with Hair. 

Place a Loufe on its Back and two darkiſh bloody Spots wall appear; 
the larger in the Middle of the Body, and the leſſer towards the Tail 1 
the larger Spot a white Filtn t or Bladder contracts, and dilates upwards and 

down rards from the Head towards the Tail; the Pulſe of which is follow. 
ed by a Pulſe of the dark bloody Spot, in or over which the white Bladder | 
ſeems to lie. This Motion of Syſtole and Diaſtole is ſeen beſt when the 
Louſe is grown weak; the white pulſing Bladder ſeems to be the Heart, 
for on pricking it the Loule inſtantly dies. The lower darkiſh Spot is 
thought to be the Excrement in the Guts. : 

The Males have Stings in their Tails, the Females none: The Females 
lay Eggs or Nits, from whence Lice are produced Print | in all their Mem- 
bers, and undergo no farther Change. ” 
Mr. Lecuwenboes obſerved that in fix Days one of them had aid ;0 
Eggs, and diſſecting it, he ſaw as many more in the Ovary ; concluung 
from thence that it would have laid 100 Eggs in 12 Days. Theſe Egps 
hatch'd in ſix Days, would pt robably produce 30 Males and as many Fe. 

males, and theſe Faunles coming to their full Growth in 18 Days, might 

in 12 Days more probably lay 100 Eggs alſo, which Eggs in ix I: 295 
farther, the Time required to hatch them, might produce a young Brood 
of 5000 ſo that m eight Weeks a Lonje may fee 5000. ** of its own 
Deſcendants. 

Upon the oblong Slip of Glaſs R, Fi ig. 2. a Louſe may be * diſſect. 
ed in a ſmall Drop « of Water and applied to the Microſcope; thus hve ot 
ſix Eggs ready to be laid may be found in the Ovary of a Female, witt 
many other of a leſs Size. In the Male the Penis is remarkable, and ali 
the Teſtes, whereof it has a double Pair. The Females appear very white 
if falting, and even when ted are leis red than the Males. 


on iz 


Phi. Tran. No. 102. F Heok's Micro. p. 213 4 Pow. Mi. Ob. p. 9. Ac. 
Nat, Tem. II. Pg. 77. id. P. 77. * * Ar. * Tom. I. p. 78. 


are commonly called Lice. 
lntects are infected with Vermin that feed * on and torment them ; ſever- 
geetles have Lace on Es 
The Earwig is troubled with minute Inſects, which tick like Lice on 
the ſeveral Parts of the Body, eſpecially under the ſetting on of its Head. 
They are White like Mites, but ſmaller; are round back'd, flat bellied, 
long legged, eſpecially the two foremoſt, the ſame has not been obſerved 
on any other Animal. 
Snails of all Kinds have Inſects feeding on them, Small red Lice are 
frequently to be ſeen about the Legs of Spiders. | 
White Lice are commonly found on Humble-Bees, on Ants, on Filkes, 
G10 and probably very few Creatures are free from chem. 
The Polipe allo is not exempt from Vermin of this Sort. 


18 


There is another Sort of Louſe found about unclean People, called a 


1 Crab-iout e. 
Seignio! Redi at the End of. his Treatiſe de Generatione Taſe&e, hath 


pon che Bodies of different Animals, to which I refer the Reader. 


art feveral Sorts of Birds, which have either the ſame Sort of Lice, or 


our from thoſe of the Raven; and the Raven others, like thoſe found 


tent Kinds may be found; for on. the Black-bird hath been teen lome as 
large as th 10ſe on the Swan. 


monly found among the Leaves and Covers of Books, and in rotten W uod ; 

't as 4 ſwift Motion and runs by Starts; it is called 2 Wrod- louſe + oc Mood. 
e. bi this Animal be ſtuck upon the Point of a very ane ſewing Needle 
with 4 little Turpentine, it will be found a very curious Ob} ect; its whole 

Body be ing caſed in annulary Circles, full of Silver Hairs, elpeciaily to 
ares the Tail, with ſix Legs, that terminate in two Talons; it hath wo 
Horns, 2ut pointing backwards; ; its Eyes are of a golden Colour, and 
Palted out or drawn in at Pleafure ; it hath allo two Pointers before like a ” 
Mar of Pincers. 


* Phi. Tran No. 288. + Paw. M;. Ob. . 10 
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The Vermin adhering to and feeding on the * of different Animals, 


bbiged 4: with Microſcopick Drawings of ſeveral Sorts of Lice, that feed 


In the Hawk and Turkey Hen he obſerved three Sorts, four in the 
Wid Duck, in the Wild Gooſe, Swan, Keſtrel and Plover two; yet there 


| ſome nearly like them. The Keſtrel hath a ſort of Lice differing only in Co- 
von the Lgret : On the Wood-pecker and Chatinch are ſome reſembling f 

note of the Starling; on the large Wild Duck are ſome much like thoſe 
1 Wi Gooſe. It is allo obſervable, chat the Bignels of each Bird's 


e bears no adequate Proportion to the Bignels of the Birds they are 
ound og; but that on the largeſt Birds both large and ſmall Lice of dif- 


"There 5 alſo a little Animal in Shape and Colour like a Louf”, com- 
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CHAP. XXIII. 
Of Mites. 


. 


. 


"HEY are cruſtaceous Animals, having a ſmall Head in proporie 
to their Bodies, a ſharp Snout and Mouth like that of a Mole, * whe 
open it appears red; they have two little Eyes, ſome have ſix Legs, othe 
eight, each of which terminate in two hooked Claws: The Diviſions ( 
the Head, Neck and Body are eaſily diſcernable by the Microſcope t 
hinder Part of its Body is plump, and of an oval Form, with a few exceed 
ing ſmall Hairs iſſuing therefrom, and from other Parts of its Body alſ 
The Female lays Eggs, the young ones iſſue forth with all their Membe 
perfect, though extremely minute; they caſt their Skins ſeveral Times be 
fore they attain their full Growth. 8 DDS 


Fig. 160, repreſents one of the Mites in Cheeſe; its Head is ſeen at Al 
and exactly anſwers the Deſcription before given. One of a Mite's Egg 
is feen at Fig. 165. * eee 5 M 

They may be kept alive many Months between two concave Glaſſes 
and applied at Pleaſure to the Microſcope ; by often looking at them they 
may frequently be ſeen in coitu, conjoin'd Tail to Tail, for though tic 
Penis of the Male be in the Middle of the Belly, it turns backwards Ik 
the Rhinoceros. The Coitus is performed with an incredible ſwift Motion. 

In warm Weather their Eggs hatch in 12 or 14 Days; but in Winter 
time and cold Weather not under ſeveral Weeks: The young ones ma 
de frequently ſeen near a Day ſtruggling to get clear of their Egg: ſhell. 


S nc T. KM 
Of the wandering Mite. 


TT HESE Creatures appear to the naked Eye to be a kind of bc 
Mite, though much nimbler and ſtronger than the Cheeſe Miles, 
out on viewing them in the Microſcope, they will be found to be a very fine 
cruſtaceous Inſet, like Fig. 151. with a protuberant oval Shel! indent 
with ſeveral ſmall Pits, covered all over with white Briſtles, they hae 


eight Legs, cach of them furniſhed with a ſharp Claw at the End. Ti 


Po. Mi. Ob. p. 16. ＋ Arc. Nat. Tom. IV. . 360. 
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Of Mates. 93 
Thorax was cover'd by two Shells, its Snout taper with a knobbed Ridge * 
running along the Middle of it; juſt over each of its Eyes aroſe two very 
long and ſtrong Briſtles, its Eyes black and ſmooth like thoſe of bigger In- 
ſects. e are to be met with on almoſt any Subſtance where they 
B OF: 
eber Sort of Mits as delineated by Dr. Hook, is repreſented in Fig. 
162, cover'd with à curiouſly poliſhed Shell, which reflected the Ligut 
from all Sides. „„ OG : Ls 
Theſe Creatures are very much diverſified in Shape and Colour, 
| and in ſeveral other Circumſtances, according to the Nature of the Sub- 
ſtance out of which they ſeem to be fed, F being in one longer, in another 


| ſlow, here pale and whiter, there browner, blacker, or more tranſpa- 
rent. They are to be met with almoſt on all Kinds of Subſtances, that 
are mouldy or putrifying, in Oatmeal, and in Malt-Duſ$ ; there are Mites 
bred among Figs, || in Hay, and in the Powder that falls off dried Roots t. 
They are voracious Animals, and devour not only Cheeſe, but alſo all 
Sorts of dried Fleſh, Fiſh, Fruits, and Grain, and almoſt every Thing 
beſides that has a certain Degree of Moiſture, without being over-wet. 
Fig. 164, repreſents a ſmall Hair of a Mite as delineated by Mr. Leeuwen- 
beet, which a certain Gentleman compared to an Indian or Japan Cane, . 
with ſeveral Joints, and ſaid it appeared to him through the Microſcope as 
if ſharp Twigs were ſprouting out of each Joint. And Fig. 163, 
repreſents another Hair or Briſtle of a Mite magnified, which was 


Frery Briſtle on its Body and Legs had the fame Formation; yet all Mites 
* not {6; for of ſeven or eight which were incloſed together, but one of 
them was found whoſe Briſtles were all of this Make, in the reſt the Horns 
only were ſpicatet. 

Walp ; ſeveral of them being ſhut up together without Food for ſome 
Days, ſome were found dead, and the Survivors preying on them; by 
which Means their manner of feeding tt was obſerved, which is very remark- 
able; for they thruſt one Mandible forwards, and draw the other back- 
to grind their Food. After feeding they munch or chew the Cud. 


and from thence to Flies ; when they turn into Aurelias ||| they are incloſed 


tne Inſults of the Maggots that ſwarm in Cheeſes. He alſo obſerved ſome 


Rid. Ne. 284. ++ Bid. No. 333. f Ibid. No. 284: ||} ibid. No. 262. 


rounder, in ſome more hairy, in others ſmoother, in this nimble, in that 


ſpicated, or bearded like the Ear on the Seed-beard ** of ſome Graſs. 


Ther Mouths open horizontally to the Right and Lefr, like that of a 


wards at the fame Time, and thus they do alternately ; fo that they feem 
Mr. Leexawenhoek hath obſerved that Mites in Cheeſe turn into Aurelias, 


ma tin tranſparent Membrane, which in ſome meaſure fcreens them from 


* Hoot's Mi. p. 206. T Bid. p. 214. || Ph. Tran. No. 333. t Poser Mi. Ob. p. 18. 
of 
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and ſoon after laid Eggs of an oblong Figure, and then died: From theſe 
Eggs came young Worms, which allo fed on the Cheeſe, and When he 


after he obſerved that four of them were changed into Aurelias, that tuo 
Worms were dead, and two Flies ſkipping about the Glaſs ; he repeated 


opening an Aurelia that had never produced a Fly, a dead one was fourd 


choice Collections of Inſects: But to prevent this, keep in your Drawers, 


_netrate, ſhrivel up, and deſtroy the tender Bodies of theſe little miſchievous 
Phunderers, | f OT 


Tuls Inſect is about the Bigneſs of a large Mite, and of a ven 


which aaaa terminated in very ſharp but double hooked Claws, being 
thoſe it walked upon, which were ſhaped much like thoſe of a Crab: the 
two other Claws A A, that were the foremoſt of all the ten, ſeemed to 
branch out from its Head, and were exactly formed like Crabs, or Lob- 
ſters Claws, as are expreſſed in the Figure, whoſe Ends terminated in a 
Pair of Pincers, (with which I have often ſeen him ſtroke thoſe other Claws 


former above its Head and Body; its Eyes were ſituated about d d, its 


two ſmooth Scales, and its Back with eight knobbed ones H H. Theſe 
Inſects are frequently to be met with amongſt Books and Papers that come 


VVV 
of the Flies produced from theſe Cheeſe- Worms, that he kept in a Glas, © 
Tube in which he had put Cheeſe for them to feed upon, had coupled, 


judged them to be at their full Growth, and the Weather began to be cold, 
he took ſix of the biggeſt, and carried them about him; and a few Day 


the ſame Thing in January, and with the like Succeſs; when he kept them 
in the Cold, little or no Sign of Lite or Motion appeared; but as foon 23 
he put them into his Pocket, they were as briſk as in Summer, Upon 
within it, which had been making its Efforts to get out, but was not ſtrong 
enough to effect it. = 8 3 
Theſe Vermin creep into the Cabinets of the Curious, and deſtroy their 


Sc. a continual Supply of Camphire, whoſe hot and dry Effluvia will pe. 


dd 
/ Crab-like Inſect. 


curious Form, as delineated in Fig. 166, it had ten Legs, ciglit of 


E E) which grew out of his Snout; in walking the Creature elevated the 


Head was covered with a kind of ſcaly * Shell at F, its Thorax G G wich 


from China, when firſt unpacked. 


* Hook's Micr. p. 208. 


1 
CHAP. XXIV. 
Of the Semen Maſculinum. 


\ Pontaneous Generation, is a Doctrine fo generally exploded, that 4 
1 Difproot of it is altogether needleſs in this Place, it being put be- 


parent Animals and Vegetables; and that Animals are from Animalcula.* 


Theſe Auimalcula being originally in the Semen of the Male, and not in 
the Female; therefore can never come forward or be formed into Animals 
| of their reſpective Kinds, without the Ova in the Female T“. 

By the Aſtiftance of a good Microſcope, Myriads of Animalcules may 
b, difcovered in the Semen Maſculinum of Animals, alive and vigorous ; 
| though fo exceedingly minute, that it has been computed 3,000,000,000 
| of chem are not equal to a Grain of Sand. . 8 


beef an oval Form, with long tapering ſlender Tails iſſuing therefrom, 


. 
” 
1 


+ 


Appearance as above deſcribed is ſhewn Fig. 187. 
ee, oblerved therein ſuch prodigious Numbers of living Animalcula, 
th long Lails inceſſantly moving to and fro, (he obſerved the fame Thing 
tr Milts of Pikes or Jacks) that according to his Computation 10,000 
em might be contained in the Quantity of one Grain of Sand d. Whence 


e ame Time. He computes one hundred Grains of Sand to make the 


ade. And as he found the Milt of the Cod-fiſh to contain 15 Inches, it 
ach vl thee Quantities contain 10,000 Animalcules, the whole muſt con- 
m one hundred and fifty thouſand Millions. Then to calculate the Num- 
vr 0! P=0;le, he reckons a great Circle to contain 5,400 Dutch ſquare 
Mites: Vence he calculates the Earth's Surface to contain 9,276,218 ſuch 
Lare Miles: And ſuppoſing one Third of the whole or 3,092,072 Miles 


a * 
8 55 


15 No. 192. + Vide Harris's Lex. Tech. under the Word Generation. I Vide 


Anat. f. 116. || Ph. Collections, No. I. p. 3. Arc. Nat. Tem. I. Par II. p. 9. 


vurd all Diſpute that all Animals and Vegetables owe their Production to 


The general Appearance of the Animalcules in the Semen Maſculinum of 
different Creatures is very much the ſame, that is, their Bodies all ſeem to 
lomewhat refembling Tadpoles : Though their Tails in Proportion to their 
Bodies are much longer than thoſe of Tadpoles. And the Animalcules in 
| the Semen: of Fafbes have Tails ſtill longer and flenderer than either, inſo- 
much that the Extremity of them is rarely to be diſcerned. Their general 


Vir Lee-7oenbock, upon viewing the Milt of a Cod Fiſo with a Mi- 


| "© 2165, that there are more living Animalcula in the Milt of one Cod-fiſh, 
than there are People alive upon the Face of the whole Earth, at one and 


Pameter of an Inch, then a cubic Inch will contain a Million of ſuch 


Mult contain 15 Millions of Quantities as big as a Grain of Sand; and if 
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96 Of the Semen Maſculinum. 
to be dry Land; and of this 4 or 2,061,382 Miles to be inhabited. And 
ſuppoſes farther, that Holland and Weſt-Frizeland are 22 Miles long, and, 
broad, which make 154 ſquare Miles: The habitable Part of the W. a 
is then 13,385 times the Bigneſs of thoſe Places. TL 
If the People in theſe two Provinces are fuppos'd a Million, and that 1 
the other Parts of the World are as populous as theſe, which is improbable. 
there would be 13,385 Millions of People on the Face of the whole Earth 
But the Milt of this Fiſh contain'd 130, ooo Millions of Animalcules, which 
is 10 times more than the Number of Mankind, 
The Seminal Veſſels of a Cock * being opened, and a ſmall Drop of the 5. 
men ſqueezed out, and apply'd to the Microſcope, great Numbers of Ay. 
1nals were ſeen ſwimming therein in Legions, and crofling one another like 
Clouds in a ſtormy Day, as brifk as if the Cock was but newly dead, + altho' 
it was killed the Day before; they appear as at Fig. 168. if viewed with due 
Attention, and with the greateſt Magnifiers, otherwiſe only in the Form 
Mr. Leeuwenhoek, in the Spring-time, when the Frogs engender, open d 
the Teſticles of the Male, || and on applying ſome of the ſeminal Matter to 
the Microſcope, Multitudes of Animalcules appear'd therein, about +*;;th 
Part of the Thickneſs of a human Hair; and there ſeemed to be ten thou. 
ſand of them at leaſt to each one of the Female Ova, their Form is as re- 
preſented in Fig. 169. e e 
Mr. Leeuwenbock's Method of computing the Size of Animalcules was this, 
he placed an Harr S of his Head near them, which Hair appear'd an Inch in 
Breadth; and being ſatisfied that 60 of theſe Animalcules could lie within 
that Diameter; whence their Bodies being ſpherical, 216,000 of them ar: 
but equal to a Globe, whoſe Diameter is no more than the Breadth of fuci 
an Hair. Another Method of his alſo follows. 
He firſt ſuppos'd a Drop of Water equal to a Pea; then took a littl: 
Quantity of Water, of a round Figure, as big as a Millet Grain; and recko!- 
ed this tobe + of a Pea; 4 for when the Axis of a Millet Seed makes 1, thi! 
of a Pea will make 42, whence it follows, that the Seed of a Milfet is 
| leaſt they, of a Pea; this ſmall Quantity of Water he put into a ven 
flender Glaſs Tube, dividing by this Means that little Water into 25 or 3" 
Parts, and found more than 100 Animalcula in the e Part of Water, © 
_ qualling the Bigneſs of a Millet Seed. Whence it appears, that it 1900 
are to be ſeen in the % Part of a Millet Seed, there may be ſeen 40,00 
in one ſuch whole Seed; and conſequently in a Drop of Water 91 time 
bigger, there may be ſeen 2,730,000. Beſides he compared the Water“ 
the Bulk of a Grain of Sand; that if the Axis of a Grain of Sand be 1, i 


* Phil. Trauſ No. 279. een Pare ix: 5. 369. Are. Nat, Ten q 
Hart I. p. 51. J Phil. Tranſ. No, 270. J 1bid. No. 131, 0 
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or a Drop of Water is at leaſt 10, conſequently a Drop 1000 times bigger 


chan "har Grain of Sand, and therefore there are 1,000,000 of Animalcula 
a one Drop of Water, at the Rate of 1000 little Animals in that — 
ater. 

w_ the ſame Manner he alſo computed that 4,096,000 Eggs were in 
the Roc of 2 Crab, Each of which received its Nouriſhment by a String 
trom the Crab's Bod v. 

To view the Animalcules in the Milt or ſoft Roes of F ſhes, ſqueeze out 

\ lixcle of it, and putting the Quantity of a Pin's Head upon the Glaſs R 
duiute it wth River or Rain-Water, till they have ſufficient Room to lim 
freely about, and ſhew themſelves to Advantage. 


v. B. The Eggs Þ in the Roe and Animalcules | in the Milt of Fiſhes of 


ne Year old, are as large as in thoſe of the ſame Species of twenty Years 
Some of the ſeminal Matter taken from the Teſticles of a Dog, ||abound- 
ech with Animalcules in Form of Fig. 170. and ſome of them remain'd a 
ive aſter having been kept ſeven & Days in a Glaſs Tube. 

The Teſticles of a Hare, altho' four Days + dead, were found to be ex- 
ceeding full of Animalcules, like thoſe in Dogs, frimming in a clear Li- 
quor, but without Motion. 

\ Female Rabbit being killed immediately after the bois, and the Ute- 


rus peri innumerable Quantities of Animalcules were found in a ſmall 
8 taken from the Mouth of the Fallopian Tube, where it opens into 


the Matrix z but none were diſcern'd in the Uterus itſelf, or farther along 
the Tube; they had long Tails, and moſtly ** fix tranſparent Globules ap- 


pear'd on the Body of each, as in Fig. 171. A; tho? ſome had only one 


Clobule at che End of the Body, and another in the Tail, as Fig. 171. B. 


A Buck being killed in Rutting-Time, the Vaſa Deferentia were found 


turgid, and full of a nulky Fluid, a Drop of which diluted with a Drop of 
vm Water, juſt enough to change its Colour, and then applied before 
the Micy, ape, appear 4 full of * moving very briſkly ||||. 


6 . in as great Numbers as that of other Creatures; but 


ch this Difference, that they ſwam in Droves together the ſame Way, 
and ſeem'd to follow their Leader d as Sheep do. Mr. Leeuwenhboek found 


i much Pleaſure in this Obſervation, that he called 1 in ſome Neighbours to 
Mare i, with him. 
This ingenious Enquirer after Nature, opened the Uterus of an Ecoe, 


I out ':yecnteen Days after ſhe had been coupled with a Ram; f and | in one 


5 *1t. 5. 160. F Bid. p. 150, and 49. 1 Bid. Tom, I. Part II. p. 1609. * Ibid. 
. J. Pur: II. p. 168. Ii} Phil. Tranſ. No. 284. 5 Lecuwenh, Epiſt. Phy, p. 388. 


O _ of 


| A Þ» of the ſeminal Matter taken from the I Nele of a Ram, flow-_ 
wit | 


vat. Tem. I. Part II. P. 339. 1 Rid. Tem. III. P. 188. bid. 7 I. 
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of the Cornea obſerved a little reddiſh geſny Subſtance, e no She | 
could be diſtinguiſhed, which he extended very gently out of the — 
in which it lay, and could plainly perceive the Formation af all the Verte. 
bræ, with the Blood -Veſſels and Ramifications paſſing over them, and could 
lee the ſpinal Marrow in two Places “, and diſtinguiſhed not only tb. 
Head, but alſo the Mouth, Brain, and Eyes, the Bigneſs of two Grains of 
Sand, and clear as Cryſtal ; he likewiſe ſaw the Ribs and Inteſtines, thy 
the whole Creature was no larger than the eighth Part of a Pea. After 
which he open'd the Uterus of another Ewe, Tf three Days from the Coitn, 
and fearching the Liquor coming therefrom with a magnifying Glaſs, ob. 
ſerved a lictle Particle the Size of a Grain of Sand; ; and examined it wit! 
a very good Microſcope, and with great Pleafure found it to be an excer4, 
ing minute Lamò, lying round | in its s Integumedts, and could plainly ultcer 
its Mouth and E Eyes. 
Phe human Semen has alſo bern viewed by the Microſcope, and found 9 
be as plenti fully ſtocked with Animalcules, as that of other Animals: M. 
Leeutoenbceh has teen more than 10,000 living Creatures moving in a Quar- 
tity of the fluid Part thereof, no bigger than a Grain of Sand: And in tli 
ticker Partk.. they were ſo thronged together, that they could not mo 
for one another; their Size was ſmaller than the red 3 of the Blood, 
and even leſs than a millionth Part of a Grain of | Sand, their Bodi 
roundiſh and flat before, as in Fig. 172. but ending ſharp behind. Ther 
Tails are exceedingly tranſparent, and five times longer, and ſlenderer than 
their Bodies. They move by the Agitations of their Tails in various Binc 
ings, after the Mariner that Eels ſwim. 
The Animalcules in the Semen Maſculinum of all Gre differ but 
little in hy or bogs for which Reaſon it follows, that the A 


Files ; _. and even 1n „ to. For Mr. 3 am, that 
he found in the white Matter he had ſometimes ſqueezed from the hinder 
Parts of Male + Spiders, a prodigious Number of Animalcules. He foun' 
them alſo in the Semen of the (a) Dormouſe, in (b) Oyſters, in c) St 
worms, in the (d) Labella minima, or ſmall Dragon Fly, the comma 
(e) Fly, in the Male (f) Flea, in (g) Gnats, and many other Inſects. 

It is obſervable that amongſt the many Species of Animalcules found n 
Waters, and other Inſuſtons, there are none like thoſe in Semine ; but tl! 
theſe laft, in all Sorts of Creatures, have LI Likeneſs to each other, Fi 


Ac. Nat. Tom. I. Part II. p. 164. + Ibid. p. 173. Are. Nat. Tom. II. 175 
9. 61, 95, 286. 9 Sid Tom. IV. 3 22 t Phil. Tranf. No. 279. {a} a) Aic. 


Tem. I. Part Il. þ 27. (b) it. Tom. II. Part I. þ. 144: (/ Did Part II. . 4. 
{d) bid. Tom. IV. . * (e) id. (, Ibid. p. 20, (g) Mid. p. 22. % fuk 
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appear in continual Motion without any terien, if the Fluid be but 
bac for them to ſwim in. 


It is farther obſervable, that no Auimalcules can be found in the Blood, 
Spittle, Urine, Gall, Chyle, or ny other of the Humours, __ the Se- 


men only. 


CHAP. XXV. 
Of the Oyſter. 


ANY little round living A have been found! in the how 
V Liquor of an Oyfter, bo ſuppoſed to be the Animalcules in che Nor 
or Feen. 

Mx Leeuwenboek open 4 an n Oyſter on the ath of Auguſt, ( which 15 the 
= Tim: that Oyſters are ſuppos'd to breed) and took out of it a prodigious 
W Number of minute Oyſters, all alive and ſwimming briſkly in the Liquor, 
= by the Means of exceeding ſmall Organs, extending a little Way beyond 

their Shells, which he calls their Beards; ; in theſe he could diſtinguiſh the 
een of the Shells, and perceived ſome that were dead, with their 
Shells gaping, and as like large Oyſters in Form as one Egg is like another. 

FU bon opening a Female Oyſter, incredible Multitudes of minute Oyſters, 

-over'U with little Shells, perfectly tranſparent, were plainly ſeen therein; 

another they were found of a browniſh Colour, without any apparent 
Lit or Motion. 

Mont. Azout obſerved a dining clammy Matter, which ſtuck to the 
Shells of Oyſters, and being drawn out, ſhone ꝶ in the Air its whole Length, 
which was four or five Lines, and continued to for a conſiderable Time 
when laid on the Obſerver's Hand, and afterwards opening more than 20 
Dozen in the Dark, and then examining ſome of this ſhining Matter with 
+ Micro/rope, he found it to conſiſt of three Sorts of real Worms. One 
_ act whitiſh, having 24 or 25 forked Feet on each Side, with a black Speck 
won one 3 of the Head, taken by him for a Cryſtalline. Its Back like an 
. fir] 1d of its Skin the ſecond was red, reſembling. the comir.on 
LOG 57 , with Folds on its Back, Legs like the former, and a Noſe like 

tar tv! 2 Dog's, and one Eye; the third Sort was ſpeckled, with a Head 

RT a 8 OT _ many Tufts of whitiſh Hair on its Sides, There was a 

aer Sp ccies, that was greyiſn with a big Head, and two Horns like 
le ta Snail; it had ſeven or eight whitiſh Feet, but theſe ſhined not. 
he 3 fremer conſiſt of a Matter eaſily Arat the leaſt Touch 
turn. 4 tnem into a viſcous and aqueous Matter, which falling from 
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100 Of the Muſcle. 
the Shell, ſtuck to the Obſerver? 8 Fi ingers, and ſhone there for 20 Seconds, 

t any Part of it fell to the Ground it appeared like a ſmall Piece of flamin, 
Brimſtone, and when ſhook off nimbly, it ſeemed a ſmall ſhining Line, 
which was diſſipated before it reached the Ground. Some of it was whitiſh 
ſome reddiſh, but beth afforded a violet Colour to the Eye. The Worms 
give no Light when irritated 3 and if they do, it laſts but a little while. 
W hereas in thoſ that are not provoked, it continues a good while, 

As tainted Hleſp, rotten H ved, Bodies of Lebſters, and ſome other Kind; 
of Fiſhes, and other Subſtances, are ſometimes found to ſhine with a Light 
reſembiing the foregoing, may it not probably proceed from the ſame 
Cauſe, viz. from Animalcules * Some have alſo ſuppcſed, that the Huis 
Fatuus, Will in a Wiſp, or Jack ina Lanthorn, is nothing elſe but a Swarm 
of minute Inſe&s, that emit Light round them in the Manner Clou. 
TWETS do. 


CHAP. XXVI. 
Of the Muſcle. 


a Diſlection of the Ovarium of a Muſcle, Mr. Leeuwenhboek diſcovered 
Neuner of Embrio Muſcles, * which appeared as plainly in the Micro. 
jeap 2 25 the Muſcle does to the naked Eye; lying with their ſharp End; 

faſtned to the Strings or Veſſels whereby they received their Nouriſhment. 
Theſe minute Embrio Muſcles are in due Time laid or placed by the 
Parent, in a very regular and cloſe Order, on the Outſide of the Shell; 
where, by means of a glewy Matter, they adhere very faſt, and continually 
iner. eaſe in Size and Strength; till becoming perfect Muſcles, they fall of 
and ſhift for themſelves, leaving the Holes where they were placed behind 
them, as Abundance of Muſcle Hhells when viewed by the Microſcope can 
ew. Two or three thouſand of theſe Eggs adhering ſometimes to the 
Shell of one Muſcle ; it is not certain they are all fixed chere by the Muſcle 
itielf, but are Tom ently placed there by another Muſcle. The fringed 
Edge of the Muſcle, called by Mr. Leeuwenbock the Beard, has in every the 
minutef Part of it fuch a Variety of Motions, as is unconceivable; for being 
compoicd of longiſh Fibres, each Fibre has on both Sides a vaſt Many 
noving Particles, which one would almoſt imagine to be Animalcules +. 
The Strings or Threads, which we term the Beard, are compoſed of 4 
Glew, which the Muicle applies by the Help of its Trunk to ſome fixed 
Body, and draws out as a Spider does its Web, thereby faſtening itle!! 


* Ph. Tyan. No. 33%. + Phj. Tran, No, 336. Arc. Nat. Tom, Il. P. 19. S Tom. IV. 
7. 423. mT 8 
that 


Of the Itch. 


that it may N | 
they will faiten themſelves to the Sides of the Veſſel we place them in. 


&:a/lops, Cockles, Limpets, Perriwinkles, and Abundance of other Shell- 
ef, arc Objects that have as yet been very ſlightly examined by the Mi- 
croſcope 3 and therefore the ſerious Enquirer into Nature's ſecret Operations 
may here be certain of diſcovering Beauties, which at preſent he can have 


po Conception of. 5 
CHAP. XXVI. 
Of the Itch. 


tle Inſects * under the Cuſicula, whoſe continual Bitings cauſe an 


1 Ofor Bononio hath diſcovered that this DPiſtemper « owes its Riſe to lit- 


Orling of the Serum from the Calis, and produce thoſe Puſtules whereby 


the Di ſeaſe is known. 
on obſerving People in this Diſtemper pull out of the Scabs, little 


B oh ers of Water With the Point of a Pin, and crack f. them like Lice upon 


their Nails, from a Place ſcabbed over, and where there was a grievous 


leching, he picked out a little Puftule, and from thence ſqueezed 2 


thin Matter, in which he could but juſt diſcern a {mall white Globule; but 
on applying it to his Microſcope, found it to be a minute Animal of a 


waittih Colour, in Shape reſembling a Tortoiſe, but ſomewhat dark on its 
back; it is repretnted in Fig. 173, at A and E, they have tome long Hairs, 
ſix Legs, a ſharp Head, and two Horns, and are very nimble. He repeated 


ts Experiment on Perſons of all Ages, Sexes, and Complexions, and at 
ill Seaſons of the Year, and found the ſame Sort of Animals in moſt of 
tne watcry Puſtules; they begin to enter in the Furrows of the Cuticula by 
Snawing and working 1 in their Heads till they are quite got under, wherc 
they cauſe a grievous 1tching, and force the infected Perſon to ſcratch, 
which only heightens the Malady : From his frequent Obſervations he alfo 


ſaw one. of them drop an Fgg, almoſt tranſparent, from the hinder Part of its 


Body, and afterwards ſaw ſeveral others of the ſame Sort, one of which 
15 repreiented at C, Fig. 172, 

Hence follows the Reaſon why this Diſtemper is to very catching, ſince 
by imple Contact theſe Animals can readily pais from one Perſon to 3 . 
"ot oni from their ſwift Motion, but by their C:nging to every Thing they 
touehz and crawling as well upon the Surface of the Body, as under the 
ourwird Skin. A few being once lodg'd, they multiply apace by their 
Eggs; nor is it any Wonder if this Infection is allo propagated by the 


* Bonani Micro. p. 1. Fb. Trau. No 28 * 
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not be waſh'd away. If Muſcles be put into Salt and Water, 
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102 Of Animalcules. 


Means to preſerve them from theſe Creatures. 


Sheets, Towels, Handkerchiefs, or Gloves, uſed by itchy People 
theſe Animalcules may eaſily be harboured in ſuch Things, and will 
out of the Body two or three Days. ay e 
This Diſcovery allo accounts why this Diſtemper 1s never cured by in. 
ternal Medicines, but requires lixivial Waſhes, Baths, or Ointments, made 
up of Salts, Vitriols, Mercury, Sulphur, Precipitate or Sublimate, or ſuch 
kinds of corrotve and penetrating Remedies as can powerfully kill theſe 
Vermin in their Skin. It is neceflary to continue the Anointing for ſome 
Days after the Cure ſeems perfected; for though the Ointment may haye 


3 ſince 


live 


deſtroyed all the living Animalcules, it may not probably have killed their 


Young in the Eggs, which are laid in Neſts in the Skin, which if ſuffered 
to be hatched may renew the Diſtemper. 5 e 


” THAT Wn © 
Of Anmalcules in the Teeth. _ 


HESSE are to be found in great Numbers of different Kinds, i. 


the whitiſh Matter, that ſticks between the Teeth of Men, Nome, 


and Children; “ but eſpecially between the Grinders, although they wall 
their Teeth frequently; but from People that are more careleſs a Sort ol 


Eels are found. The firſt Sort A, Fig. 174. move along very ſwiftly, in 


Spittle or Water without Bubbles. The ſecond Sort ſeen at B. Fig. 174 


move in the Direction of the doted Line. The third Sort is ſeen at E, ad 


the fourth Sort at F. 


They ail die if Vinegar be put to them; from whence it ſeems probable, | 
that if the Teeth and Gums be frequently waſhed with it, it may be 


Of t he Snail. 


HIS flow paced ſlimy Animal hath many curious Obſervable. 
_ The firft are its four Eyes, like atramentous Spots, fixed at the Eads 


of its Horns, or rather at the Ends of thoſe black Filaments, or opus. 
Nerves + that are ſheathed in its Horns, which it can thruſt out, draw , 

turn, or direct as it finds Occaſion. If when the Horns are fully extend 
ed, you nimbly clip off their Extremity, and place them before the Micro 


” Leen. Ex. & Cont, Pe 40. Tom, IV. ＋ Parr. Mi. Ab. p. 36. Spect᷑. ae la Nat. D:ats * 


ſch pe. 
JT 


Of the Snail 


either upon the Object carrying Glaſs R, Fig. 2. or ſtick the End of 
2 ith a little Turpentine to the Point, they may eaſily be examined 
in the Univerſal Microſcope, with all the Magaifiers, and will be found to 
he two Hemiſpberical Eyes, And when the Stump i is re-extended, it will 
appear evidently hollow, or tubular to the naked Eye. 

jg e015 partake of the Nature of both Sexes, inſomuch that as ſoon 28 one 
has | mp: gnated the other, the ſame Act of Generation is immediately re- 
turced ; cach of them, eighteen Days after theſe Approaches, drop and 
concea! their Eggs in the Earth; the Young of which, when hatched, ap- 
pear Wit ch Shells campleatly formed “. 

If you would view the internal Fabrick of this Animal, the Micreſcope 
will after a dextrous Diſſection diſcover to you the Heart, juſt againſt a 
mind Hole near the Neck, which probably is the Place of Reſpiration, 
the Heart may be ſeen to beat near a Quarter of an Hour after Diſſection. f 
Its Guts are green (from the Herbs it cats) and curiouſly branched over 
with fine capillary white Veins. This Creature, how contemptible ſoever 
it may ſeem, hath a compleat Sctr of the ſame Parts and Organs with other 
Anima as Heart, Liver, Spleen, Stomach, Guts, Veins and Arteries. 

Head be cut off, a little Stone will be found, ſaid to be of a diure- 
I k Qu ality, and of fingular Service in gravelly Diſorders. 
They have a Mouth like a Bare or Rabbit, and Tecth as repreſented | in 
lig. ug. whereof ABC ſhew the upper Jaw, which is white and of a 
{emicizcular Form; the lower black Part C DE, hath ſeveral prominent 
Parts or Teeth F F P, but all fixed together ſo as to compoſe the fame 
Bone, Mr. Hock obſerved this very Snail (of which the Figure now before 
us 15 Picture of its Teeth) to feed on the Leaves of a Roſe tree, and to 
bite gut half round Bits of the Size and Shape of the Letter C 
If a Sail be ſuffered to creep upon a Bit of Glaſs, you may by the naked 
Eye but better if you apply the Hand-Glaſs of your Microſcope to view it 
trough} | obſerve a little cloudy Stream paſting from its Tail to the Head, 


tnat never returns the ſame Way; 3 and this as long as the Snail is in 
8 1 


CHAP XXX 
07 the Scales of Fiſts. 


T i E. outſide Coverings of Fiſhes are Scales, ** with inconceiva- 
ble Beauty and Regularity; ſome loogiſh, ſome round, fome trian- 
gular, lome ſquare, and {ome or other of all the Var riety of Shapes imagin- 


* Nat. D.. þ. 148. + Pore. Ob. p. 39. 


2x Of the Scales of F, ges 
able: Some again are armed with ſharp Prickles, as thoſe of the per, 
Soa!, &c. others have ſmooth Edges, as the Cod. Fi E, Carp, Tench, & 
There is hkewiſe a great Variety even in the fame Fiſh; for the Scales ta. 
ken from the Belly, "the Back, the Sides, the Head, and all the other Par 
are very different from each other. 
The Scale of a Soal Fith is delineated, as it appear'd | in the Microſcape, 1? 
Fig. 176, whereot CD EF repreſents that Part of the Scale which ſhey: 
Iticlf on the Outſide of the Fiſh, and A B C D, the Part which adheres 10 
the Skin, being as it were furrowed, that it might hold the faſter, * each 6; 
which is terminated on the Ourſide by pointed Spikes, and every other g; 
theſe much longer than the interjacent ones, 
Mr. Lecuwenhoek ſuppoſes theſe Scales not to be ſhed during the whol : 
Life of the Animal; bur to have an annual Addition of a new Scale grow. 
ing over the old one, and extending every Way beyond its Edges, in Pro. 
pori on to the Fiſhes Growth: Somewhat in the ſame Manner as the Woo! 
of Trees enlarge yearly by the Addition of a new Circle next the 1 8 
and as the Age of a Tree may be known by its Number of Ringlets ; ſo in 
Fiſhes the Number of Plates compoting their Scales, denote 1 to us their 
Age. 

Ta prepare Scales for the Microſcope, take them carefully off with a Pai 
of Nippers, and waſh them very clean, and place them in a ſmooth Paper, 
berween the Leaves of a Book to make them dry and flat, and then place 
them in Sliders between the Talcs for Examination. 
Ihe Eel, Snake, Viper, Lizard, Slow Worm, and the Eft, &c. afford 
great Variety of Scales. The Dog-Fiſb Scales conſiſt of a great Number of 

hor: y Points, which appear in the eee to be curiouſly ridged or carved, 


c H A | 4 XXXI. 
"of Spiders. 


IE RE are ſo many different Sorts of Opiders, and their Form o 
generally known, that a Deſcription of them in this Place, cannot be 
xpected. 1 mall therefore proceed to deſcribe ſome of thoſe Particulars 0l 
this Creature, that are only to be diſcover a with the Aſſiſtance of the M. 
£r0/cope. 
a Spiders have Gx Eyes, others eight, others fewer, and * more. 
They all ſeem to be Creatures of Prey, and to feed on other ſmall Infects, 
but their Ways of catching them are very different. The Shepherd Spider 


Hats Myc. 5. 162. 4 Leeuw. Epift. Phyſel. Epift. 24. Mai. 1716. - 
. Phy x 
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Of Spiders. 9 10 
by running on his Prey; the Hunting Spider by leaping on it; other Sorts 
dave Nets, or Cobwebs, whereby they enſnare them. Nature having 
equipped them both with Materials and Tools, and taught them how to 

vor and weave their Nets, and lie Perdue, and to watch diligently, and 


dun on my Fly, as foon as ever entangled. | 
Their Eyes are immoveable and tranſparent, but not pearl'd; they are 
fruated m a moſt curious Manner, and deſerve the ſtricteſt Examination. 
The Way to view them 1s to cut off the Legs and Tail, and bring only 
the Head Part before the Microſcope, upon the Glaſs R, of Fig. 2. or 
o ſtick them upon the Point l, or pinch them between the Nippers of the 
{ame Figure, and ſo apply them to the Microſcope. LS LE 
They have all eight Legs, and two Arms, or ſhorter Legs near their 
Mouth, that aſſiſt in taking their Prey; they are beſet thickly with Hairs, 
have each {ix Joints, and end with two hooked Claws, ſerrated, * or having 
Teeth on their Inſide, whereby they cling faſt to any Thing ; and may be 
often ſeen to hang down from the Branch of a Free, on a Thread of their 
own making, aſſiſted by the Help of theſe Claas. 
Fig. 177. repreſents Part of the Leg of a Sp:der; B, C, D, ſhew the two 
extreme Claws armed with Teeth like Saws; E, the third that hath no Teeth. 
It is certain, that when the Spider does not wind itſelf by its Thread up- 
wards, but runs along its Web, it then takes hold of the ſpun Thread with 
this third Claw. This Spider had eight Eyes, two of which were on the 
Top of the Head, to ſee what paſſes before him; below theſe two others, 
Which look ſtrait forwards ; on each Side of the Head were two more, the 
2 to ſee collaterally before him, and the two hindmoſt to ſee 
backwards. V U 
big. 182. repreſents that Part of the Head, which contain'd the Eyes ſe- 
parated from the Membrane in which it lay. P Q, the Eyes that lock up- 
wards, K L thoſe that look ftrait forward, I M thoſe that look ſideways 
orward, N thoſe that look ſideways backward. They have no Eye-lids, 
but are fortified with a hard, poliſhed and tranſparent Cruſt : As theſe 
|: yes are immoveable, Nature hath indulged them with fo large a Number, 
to give them Information of any Thing that any Ways concerns them. 
very Spider is furniſhed with a Pair of Forceps, repreſented at AB, 
and CD, Fig. 183. in the fore-part of its Head, They ſtand horizontally, 
in! when not made Uſe of, they let the Claw of them fall down on their 
_Flyective Branches, like a Knife claſped upon its Haft, as at C D, and 
mere they lie between two Rows of Teeth, that are likewiſe employed to 
6 e ee ee 
Authors are divided in their Opinions on the Poiſon of Spiders, ſome 
Alling theſe Forceps Stings; as Mr. Leeuwenhoek, who calls the hooked 


. 


* Phil. Tranſ. No. 272, 
3 Claws 
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100 © Of Spiders. 


Clams AB and CD Stings; and fays, that towards their Extremity at B 


and C are two fmall Holes, from whence, according to all Appearance 
when it ſtrikes its Enemy, it therefrom ejects a liquid Matter, we cal 


 Poiton, 


He put a Frog and a Spider together into a Glaſs, and having made the 
Spider ſting * the Frog divers Times, the Frog died in about an Hayy. 
lime. TTY 

Dr. 22d believes this to be a Miſtake, and that while the Spider bites. 
a ſhore white Proboſcis + is thruſt out from the Mouth, which inſtils a Liquot 
into the Wound, = oh 4 

They jrequently caſt their Skins, which are to be found in Cobwebs, in 
which the Forceps may be examined, being always ſhed with the Skins, 
and eaſier ſeparated than when alive. They are commonly ſpread out tg 
View, and by their Tranſparency, every minute Part is ſeen with nuch Dj. 


{linEtnels. 


The Microſcope hath alſo informed us of the Manner how the Spider: 


weave their Webs, and of their Contexture, for the Performance of which, 
Nature hath endowed them with five little Teats, or Nipples, near the Ex. 
tremity of the Tail; whence a gloomy Liquor proceeds, which adheres to 


any Tang its preſſed againit ||, and being drawn out, hardens inſtantly 
in the Air, and becomes a String or Thread ſtrong enough to bear hve or 
ix times the Weight of the Spider's Body; this Thread is compoſed of ſe 
veral ſiner ones, that are drawn out ſeparately, but F unite together at two 


or three Hair's Breadth diſtant from the Body of the Spider. The Threads 


are finer or coarſer, according to the Size of the Spider that ſpins them, 
Fig. 178. repreſents a Part of the Threads, which came out of two of 
their working Inſtruments, and were divided from each other, juſt as they 


iſſueꝗ from the Body; and RS TV, Fig. 179. repreſents one of the four outcr- | 


moſt Inſtruments or Nipples, with its Quills or Reeds, which put together, 
is not ſo large as a common Grain of Sand; from whence it is eaſy to con- 


ceive, how ſmall thoſe Inſtruments muſt be, and how fine the Threads 


encaſed within them: At W theſe working Inſtruments ſtood as thick by 


each other, as they are repreſented between R and 8. And that Part of 
the Figure, from the Sight, was not cover'd with thoſe Sort of Quills, out 


with Hairs only: Ic is alſo obſervable, that a few of theſe Inſtruments are | 
bigger than the reſt, and conſequently produce a larger Thread. CF, 


Fig. 180. repreſents one of theſe between two others of the ſmaller Sort 


D E and AB, one of which had a wrinkled or harled Thread. 

Spiders emit their Eggs, not out of the hinder Part of their Body, à5 l 
ail other Animals, but under that upper Part of the Belly, near the hind 
Legs, where grows a Kind of Hook, of a particular Figure, which part) 


Phil. Tranſ. No. 272, Mead of Poifon, ll Phil. Tranſ. No. 272. Dia. No — 
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eevers the Aperture, from whence the Eggs iſſue. Pig. 18 1. repr 8 
geider of an ordinary Size, with its Legs contracted, as if it was dead, 
onder to ſhew the above. mention'd Aperture; and at D the Hook is — 
Fig. 184. G H I K ſhews the Hook ſeparated from the Spider's Body, 
\« ir appear'd through the Microſcope; between I and K are ſeen the 
| Wrinkies or Folds, which Mr. Leeuwenboek ſuppoſes are made to produce 
1 a More than ordinary Motion: E. F ſhews the Part that join'd it to the Bo- 
iy, and between F and G are two round Balls. The Uſe of which he could 
905 diſcover. 
The Eggs of ſome Spiders are a good Object, being faith « at one End, 
and round at the other, with a Depreſſion at the Center of the flattiſh 
End, and a yellowiſh Circle round it; their Colour is a blueiſh white like - ; 
COURTET feited * Pearl; when they hatch, the little Spiders come out perfect- 
torm'd, and very nimble. They depolite their Eggs to the amount of 
Eve Or fix hundred, in a Bag ſtrongly compos'd "of. their own Web, 
winch: the Spider either carries under her Belly, and guards with the great- 
Care, or elſe hides it in ſome ſafe Receſs. When juſt hatched, the 
vzung Spiders make an entertaining Object for the Microſcope. _ 
The Current of the Blood may be ſeen in the Legs and Body of Spiders, 
or is bas been before hinted ; many other Wonders will be diſcover'd by the 
io in the Diſſectior and Examination of their ſeveral Parts. 

The Carter, Shepherd, Field, or Loug-legged Spider, is different jrom 
me 0 other Spiders in two Particulars, the firſt, which is only diſcoverable 
by the Microſcope, is the curious Contrivance of its Eyes; it has only two, 
and thoſe placed upon the Top of a ſmall Pillar, riſing perpendicularly out 
of the Middle of its Back, or rather the Crown of its Head. F The two 
Eyes, B B, Fig. 185. were placed Back to Back, with the tranſparent Parts 

01 "ER more protuberant than the reſt of the circumambient Matter, 
»0k1nz; towards either Side, but ſomething more forward than 3 
C, Fig 4 87. ſhews the Column on which they ſtood, and DD the Crown of 
the Hea 
The "EY Peculiarity i is the prodigious Length of its 1 which are 
eight! 5 in Proportion to its ſmall round Body. Each Leg of this, 
of Ne the Figures 185, and 186, are a Repreſentation, was above 1 6 
times he whole Length of its Body; ; they are jointed juſt hke thoſe of a 
= duch of which proceeds from a ſmall ſhei!-like Cate, of a conical 
£ un, as at IITH, Sc. of Fig. 186. which repreſents the under Part of 
> beily. theſe are faſtned on to the protuberant Body of the Infect, form- 
g a Kind of blunt Cone, whole Apex is at M, about which the ſmaller 
Ines of the Legs are placed, each of them reaching almoſt to the Top, 
n admirable a : Manner, as docs not a little manifeſt the Wiſdom cf 
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Faw, Mer. O5. P. 15 1 Hool's Myer P. 198. i Pas. Nixe . 06. / 14. 
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Nature's Alm'ghty Archite&, in the Contrivance thereof. It has two for 
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Claws K K tipped with Black like a Crab's, Which open and ſhut exact hy 
like thoſe in a Scorpion, and are Saw-like or indented on the Inſide, 15 


Ilorns are ſeen at A A and Mouth at L. 


The beft Way to obſcrve this Spider is to cut off all its Legs, and place 
it before the Microſcope upon the Object carrying Glaſs R, of Fig. 2, or 


upon the black and white Object- Plate. 


The lictle white Field-Spider with ſhort Legs, found plentifully among new 


Hay, whoſe Body appears like white Amber, emboſſed with black Knobs, out 

of each whereof grow Prickles ke Whinpricks, ſome have fix, ſome cight 

Eyes, that may be diſtinctly ſeen, quick and lively ; each Eye has a violet 
blue Pupil, * clear, and admirably ſurrounded by a pale yellow Circle. 


The wandring or hunting Spider, who ſpins no Web, but runs and 


_ leaps by Fits, has two Tufts of Feathers fixt to its fore Paws, which, to- 


cether with the great Variety of Colouring all over this Animal, affords 2 


= beautitu! and delightful Proſpect for the Microſcope. 


There is a red Mite or Louſe often found feeding upon Spiders, in Shape 


much like a Tortoile, F with a little Head, and fix long but ſmal! Lew 
and about the Legs of the Field-Spider they cling excecding cloſe whilf 


the Animal is alive, but when dead they all fall off and creep away. 
Mr bon bath made ſeveral Pair of Stockings and Gloves, from 4 Silk 


wound off from the Egg 4 of ort t legged Spiders, 


CHA p. ann 
of the Sting and N raper of a Bec. 


5 the 8 and Structure of the Stings of 5 Inſects are 
nearly alike, they will be ſufficiently underſtood by a Deſcript or of | 


that of a Bee, as diſcovered by the Microſcope. 


A Bee's Sting | is a horny Sheath or Scabbard, that includes two bearded | 


Darts, this Sheath ends in a Point, near the Extremity whereof & Sit 
opens, through which at the Time of ſtinging, two bearded Darts are pro- 
truded beyond the End of the Sheath, one whereof being a little iong?! 


than the other, fixes its Beard firſt, but the other immediately after the 3] 


- penetrate alternately deeper and deeper, taking hold of the Fleſh with __ 
Hooks till the whole Sting becomes buried in the Wound, and then 2 


nemous Juice is injected through the ſame Sheath, from a little Bag at the | 
Root of the Sting, which occaſions an acute Pain, and a Swelling ol " 
Part continues ſometimes for ſeveral Days after. This is beſt prevent: 


* Pow, Mi. Ob. p. 13. T Pow. Mi. Ob. 5. 19. Þ £2. Tran. No. 325. 
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Of the Sting and Scraper of a Bee. 109 
-nlarcing the Wound immediately to give it fome Diſcharge, and anoint- 
ing it with a little common Oil. — 
"ABC, Fig. 188. repreſents the Sheath or Caſe, out of which the two 
tings or rather Spears are protruded. E the Cavity, in which they lie. 
C th* Thickneſs of the Caſe below; and about C, A, the two Spears ſhew 
themſelves each in a ſeparate Place. Fig. 189, ſhews Part of the Sting 
taken out of the Sheath, K its Edge or bearded Part, L its Back without 
Bards, MN, Fig. 190, repreſents the whole Sting taken out of the Sheath 
with its Back that is without Beards next the Eye; the upper Part M O is in- 
cloſed round about and hollow within, the lower Part OP open; PN ſhews 
Part of the broken Nerve, QR is Part of the Body faſten'd to the Sting, 
and placed in the thicker Part of the Caſe D CA, Fig. 188. ABC, Fig. 
91, repreſents both the Darts as they he together cloſe againſt the Sheath | ; 
yet one of them with its Point a little before that of the other, to be ready 
{as I conceive) to be darted into the Fleſh. And Fig. 192 ſhews both the 
Darts in part out of the Sheath z and one a little higher than the other, 
, OO no SH, 
Fig. 192, repreſents one of the two Arms wherewith Mr. Leeuwwenboek 
thinks the Bee makes her Honey-Combs, and are furniſn'd with three pe- 
culiar Joints as at D, A, B. Fig. 194, is one of the Scrapers placed on the 
tore Part of the Head, by which ſhe ſcrapes the Wax from Flowers. Fig, 
| 195, is the Wiper placed forward on the Head, and with it ſhe wipes the 
Honey off the Flowers; all which Inftruments when the Bee hath done 
Working are ſkilfully ſheathed under her Head. Fig. 196 repreſents the 
%% ere 8 3 
When the Darts are ſtruck deep in the Fleſh, if the wounded Perſon 
arts before the Bee can difengage them, ſhe leaves her Sting behind in the 
ound; but if he has Patience to wait until ſhe withdraws the Spears into 
their Scabbard, the Wound becomes much leis painful, „ 
It you divide a Bee, eſpecially an Humble Bee, & near the Neck, you will 
ee the Heart beat moſt lively, which is a white pulſing Particle. 
Within the yellow Pluſh or Fur of humble Bees you may frequently find 
mall whitiſh very nimble Animal, * not much unlike the Shape and 
Form of a Cheeſe Mite. 8 3 . 
The Way to view a Bee's Sting with the Microſcope, is to cut off the 
End of its Tail, and then touching it with a Pin or Needle, it will thruſt out 
he Sing and Darts, which may be ſnipt off with a Pair of Sciſſars and 
Kept for Obſervation ; or if you catch a Bee in a Leather Glove, its Sting 
will be left therein, being unable to diſengage its Hooks from Leather: 
And when it is quite dead, Which it will not be till after ſeveral Hours, 


"#47. Nor” Tu It Ep. 133. Phi. Tran. Ne. g7. | Derham Ph. Theo. þ 240. 


Pee. Mi. Ob. p. 4. bid. p. 20. 
ee you. 


Poiſons. 


ance of that Inſtrument. 


living Creatures peculiar to themſelves, but of various Forms and Sizes. 


met with in different Infuſions, and even in Waters, that have been ex- 


110 / Animalcula in Fluids, 
you may quite extract it with its Darts and Hooks; by ſqueezing the Tag 
pulling out the Sting “, and preſſing it at the Bottom, you may likewifs 
ub up the Darts; but without ſome Practice this will be a little difficult. 

The polfonous Juice May ealily be found in the Bag which contains it; 
and by letting the Bee ſtrike its Sting upon ſome hard Body, enough of 
the fad Juice may be obtained to put upon a Slip of Glaſs, in order to view 
the Salts floating therein at firſt, and afterwards ſhooting into Cryſtals; or 
if you gently ſqueeze its Tail, you may perceive a Drop of this diaphanous 

Liquor at the very End of the Sting, which if wiped off will be imme. 
%% Ln 85 

T he Stings of Scorpions may be examined in the like Manner. 

Che Poiſon of Vipers has alſo been viewed by the Microſcope, but hoi 
2 Deſcription of this I ſhall refer the Reader to Dr. Mead's Eſſay on 


CHAP. XXXIII. 
Of Animalcula in Fluids. 
s 2 I 


' HE Microſcope hath diſcovered to us that the ſmalleſt of all Ii 
Creatures, we have been able to trace, are the Animalcula in | luids, 
which would for ever have remained inviſible, had it not been for the Afilt- 

It Pepper, Paſte, Vinegar, Hay, Straw, Graſs, Oats, & c. or any other ve- 
getable Production be infuſed a fe Days in Water, expoſed all that Tims 
to the open Air; they will abound with inexpreſſible Numbers of minute 


Whereot ſeveral of the ſame Species of Animalcula, are frequently to be 


poſed, eſpecially in September, without any Mixture; ſuch have been fle- 
quently found therein, as are found in the Cavity of a Cabbage leaf, or on 
the Dipſacus, &c. and that certainly ſeveral of theſe are the ſame Animals 
under different Forms, ſuch a regular Proceſs being obſerved in them, and 
conſtant Uniformity in their Appearance, makes it probable that moſt of 
chem are produced from the Spawn of ſome inviſible volatile Parents. and 
generated like Gnats and ſeveral other Sorts of Flies, which are bred and 
zndergo ſeveral Changes in the Water before they take Wing; that ſome 
of them originally may be Water Inſects, or really Fiſh, ſmall enough © 


* Pow, Mi. Ob. p. 4. + Ph. Tran, No. 284. be 
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Of Animalcula in Fluids. © 111 
be raiſed in Spawn with the Vapours, and to fall down again in Rain, and 
to grow and breed in Water that is kept. 

t has been thought that theſe minute Flies, which hover every Way in 
ike Air, when they find a Fluid ſtored with a convenient Nouriſhment for 


heir future Offspring, reſort to it in Swarms to lay their Eggs, which be- 
ing ſoon hatched, the Animalcula produced therefrom ſwim about, and 


Tye happily, till grown to a certain Size, change their Forms, take Wing 


and fly WAY. 
If the Infuſion is covered only with a fine Lawn or Muſlin, few Animal- 


2 will diſcover Millions of living Creatures. 


3 E c * . 


Hels, * or little worm-like Animaleula, 
ound 1 in Vi negar and Paſte. 


'F neg ar be expoſed to the open Air but a few Days in hot Weather, = 

it wii] abound with Eel-like Animalcula, repreſented by Fig. 197, two 
vi Whicl are ſeen at A, making equal Undulations, ſometimes four or five 
are ſcen to move in the ſame I eg ; at B, B, B, B, are ſhewn four others 


A: For 


_ differ rently coiled, they coil and uncoil themſelves with a ſurpriſing Swiftnels, 


aCisa Repreſentation of one with a forked Tail. Monſieur Foolot faw 


214 175 of theſe in 36 Years Obſervation : However, the ſolar Microſcope 
edem fails of diſcovering ſome of them every Obſervation. That marked 
Y, o nrhgugh its Mouth ſeems different from the reſt, is not ſo, but owing to 


—-- 
= 


i not being repreſented in the ſame Poſition. They are to be applied to 


1 
1 


cad, and placing it upon the Object carrying Glaſs R, Fig. 2. When 


F116 


this Di p begins to evaporate, their Motion will be conſiderably retarded, 


at which Time their Mouths may be ſeen, and many other Particulars may 


J Obſerved in them. 
Sc: tf 


boncd by the Eels ftriking their pointed Tails againſt the Tongue and Palate; 


"17 i. 15 very certain that the ſoureſt Vinegar hath none of thoſe Eels, and 
tar its P FUNSEncCy is intirehy owing to the pointed Figure of 1 its Salts, Which 
| OAT Li a =. Zh | 


2alcula in the Shape of Eels : are often found in many [afuſions but of 
Alfter Ent Size. 


Joblott's Ob. p. 2. Imprime a Paris. 1718, . 
| I E. 


s wil! be found therein; but if it ſtands open it will be full of Life in a 
Lode Days In the leaſt Drop taken from the Surface of ſuch Infuſion, the 


the U 'mverſal Microſcope, by taking up a Drop of the Vinegar on a Pin's 


People have imagined, that the Sharpneſs of the Vinegar, is OCca- 


1 Of Animalcula in Fluids. 
Dr. Powers obſerves, that if Vinegar, in which theſe Eels abound, he 


but moderately heated *, they will all die, and fink to the Bottom, Bu. 
Cold does not hurt them, for after ſuch Vinegar had been expos'd a Whole 


Night to the ſevereſt Froſt, and was frozen and thawed, and frozen again 
and fo ſeveral Times over, they were as briſk as ever: He alſo tells u: 


that he put ſme Vinegar full of theſe Eels into an Eſſence Glaſs, and pom. 


ed thereon about the {ame Quantity of Oil, which floating on the Vinegar, 


all the Eels would conſtantly creep up into the Oil, when the Vinegar began 
to freeze, but when it thawed, they as conſtantly returned to it again. 
To furniſh yourſelf with minute Eels, always ready for the Microſcoge, 


Hoih a little Hour and Water, till it comes to the Conſiſtence of ſuch Pap, 


as the Bookbinders and Shoemakers vie; expoſe it to the Air in an cren 
Veſſel, and to prevent its hardening, or becoming mouldy on the Surface, 


beat it well together whenever you find it tends that Way; after a fey 
Pays it will turn ſour, and then if it be examined with Attention, you will 
nd Js of thoſe Eels on the Surface thereof. To preſerve them all 
the Year, ycu need only put a little Water to them, if the Paſte grows dry, 
or a Supply of other Paſte, always obſerving to keep the Surface in a right 
Condition, which will be eafily done when it is once ſtored with theſe . 
walcula, Their continual Motion will prevent any Mouldineſs thereon, 


Apply them to the Microſcope upon the Object carrying Glaſs k. 


Fig. 2, firſt putting on it a Drop of Water, taken up upon tic Head of 

a Pin, for them to ſwim in, and if the Paſte be thick, it muſt be diluted 
_ with a ſufficient Quantity of Water to diſentangle the Eels, and render ther! 

diſtinctly viſible. 5 C . 


They are very entertaining Objects, but more particularly ſo if examine 


by the ſolar Microſcope, with which they may be magnified to an Inch or | 


more in Diameter. The internal Motion of their Bowels may be ver 


plainly ſeen, and their Mouths to open to a conſiderable Width, 


Sz r. IL 


Of Anmalcula an ſeveral cold Infuſwns 7, whole 


Pepper. 


D, K, H, O, R, L, Fig. 198. exhibits the firſt Sort of them, cad 
D having ſeveral little Spots more tranſparent than the reſt of their Bo 
Ihe Regularity of the Figure, under which theſe Auimalcula generally af 
pear, and the Rapidity of their Motion, prevents us from diſcovcring“ 


Peu. My, Ob. þ. 34: 


will. 


Of Animalcula in Fluids. 113 
«hat Part of their Body their Head is placed, but after a little Time we are 
enabled to do it, altho' they continue in Motion; for when the Drop of 
Water in which they ſwim, is grown thick by the inſenſible Evaporation 
of its ſubcle Parts, it gradually retards the Motion of theſe minute Fiſh ; 
and 4Jords us ſufficient Time to obſerve many Things, that will teach us 
to admire the Creator's Wiſdom, even in the ſmalleſt Part of theſe minute 
Creatures. | b 8 „ 
ou may then perceive that as two of theſe Animalcula are advancing 
ward, one moving along the Line from A to B, and the other from C 


cond moves from D to F. 


to D, in turning about the firſt follows the dotted Line B E, and the ſe- 


Vou may alſo frequently ſee that of two of theſe Auimalcula, one of them 


Mil run as it were along the Line G H, and the other over that of I K, 
| leaving a ſmall Space between them, yet too little for a third L, to find a Paſ- 


lage, which thus incloſed between them, ruſhes forwards to fave himſelf in 
the Direction of the dotted Arch towards M. Others after having moved 


along a {trait Line, as H'G to O, turn about fo ſwift upon a Point at O, 


which s their Head, that their oval Figure appears almoſt circular, after 


which they launch out with an extremely ſwift Motion towards P. Others 


alſo having run along a Line as QR, and as it were turning upon their ow] 
Center at R, deſcribe ſeveral Circles, then ſhoot forwards with an extraor- 


_ dinary Swiftneſs along the Line S T. 


pig. 99. repreſents another Sort of Animalcula, whoſe bd 3. ant 
with Hairs, and Motion generally circular, called Copple Crown *. A third 
Sort repreſented at Fig. 200. called a filver Bag-pipe T. A fourth Sort is 


a Kind of Water Spider, with its Mouth open, as at Fig. 201. Two of 
them are repreſented at Fig. 202. conjoined and turning upon their com- 
Ton Center, Fig. 203. ſhews two more of them alſo coupled as they ſwim 
1 2 {trait Line. Another Sort is repreſented at Fig. 204. in ſome Meaſure 


r\cmoling a Weaver's Shuttle; its hinder Part is tufted with Hairs, which 
affiſt um in ſwimming, Fig. 2045. exhibits a Swarm of exceedingly mi- 


17 inſets of different Sizes and Shapes, which ſerve for Nouriſhment to 


* 7cbl. Ob. þ. 14. 
i "'heſe Names were given to the Animalcula of the {everal Infuſions, by Monſ. Jost. 
io endeavour d to call them after the common Names of Things and Animals, to which 


eie dvi] bore ſome Reſemblance. 


'- Fo SECT. 
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t T. TY. 
Of Wine Pepper. 


Niutcns made of whole akin Pepper, pr oduce finer Animalcula than the 
foregoing, but not in fo ſhort a Time. The large Bag-pipe of this In. 


fuſion advances and recedes by Turns, as it ſwims before the Microſcope, 


and juſt before the Water is totally dried, a great Number of Eggs may be 


{cen within them, and in the next Moment they wil be all dried UP, and 
2pPear like a confuſed Maſs. 


2 7 v 
Of Long Pepper. 


Lo + Pater put hate. into common Water, produces Ads. no 


leis ſurprizing than the two foregoing ; in this is ſometimes found an 


Animalcule ſome what like a Caterpillar; and a different Sort of Eels, from 
thoſe found in Vinegar and Paſte, being thicker and _ than they, but 


do not live near ſo long. 


On repeating theſe Experiments at different Seaſons in \ the Year, and 


m different Years, other Sorts will be found not here repreſented. 


Take common black Pepper groſiy pounded, and put it into a Glaſs Veſ- 


fel, as much as will cover the Bottom thereof, about half an Inch thick, on 
- which pour about three or four Times that Depth of Rain or River-Water, 


ſhake and ſtir the Pepper and Water well together at farſt, but afterwards 
not at all, and expoſe the Veſſel to the Air uncover'd; in a few Days a 
little Skin may be ſeen on the Surface of the Water, which, examined by 


the Microſcope, will be found to contain Millions of Auimalcula, at firſt 


icarce diſcernable, but continually increaſing in Bulk, till they arrive at 


their full Size, Their Numbers too increaſe prodigiouſly, till at laſt the 


whole Surface of the Fluid ſeems alive. 


This Experiment will ſucceed in Winter, if the Water is not frozen. 
The Animalcula repreſented by Fig. 206. are very common, and are de- 


ſcribed by Mr. Leeuwenhoek, who hath ſeen the Tails of ſome of them 9 or 


10 times longer than their Bodies, * which are about one Third of an Hair's 
Breadth, but in general they are 4 or 5 times as long. In moving they 


5 Phil, Tranſ. No. 284. 


1 Fang. 
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commonly twitch up their Tail into a ſcrew-like Form, as at b, Fig. 206, 
and this Spring is ſo ſtrong, that when the Tail is entangled, as it frequent - 
jy is by the Extremity, they bring back their whole Bodies by the Jerk and 
Convolution of the Tail, which quickly returns to its firſt Straitneſs. When 
hey lie ſtill, they thruſt out and pull back again a bearded Tongue, and a 
Current conſtantly runs towards them, occaſioned probably by the Motions 
of ſome Fins or Legs too fine to be diſcerned. — 
Thoſe Animalcula exhibited by Fig. 207. abound in all Waters, and are 
largeſt of all; their Length is about an Hair's Breadth, and three or four 
Times more than their own *, they are very thin and tranſparent, and turn 
themſelves very quick, ſhewing both Back and Belly, their Edges are a- 


daorn'd with a great Number of minute Feet, feen chiefly at the two Ex- 
 rremities ; at one End there is a Kind of Bruſh reſembling a Tail; they are 
ſwift in Motion, and by their Turns, Returns, and ſudden Stops, ſeem to 
be continually hunting for Prey. a repreſents one of them on its Back; b 


one on its Belly; at c and d, is ſeen how they often appear in other Poſitions, 
There is generally another Sort of an oval Shape, as at Fig. 208. a b c, 


lengthening and ſhortening themſelves as Occaſion requires, and ſome- 


times two of them may be ſeen conjoined, as at a. 
Another Sort are a Kind of capillary Eels, they wave their Bodies but 

| little, move equably and flow, and ſwim as well backwards as forwards. 
P or — — 


Several Kinds of Mixtures put amongſt them, while they are before 
the Microſcope, produce different Effects. The ſmalleſt Drop of Spirit of 
Vitriol, upon the Point of a Pin, being put to them, they immediatelß 


tumble down dead; diſſolved Salts kill them, but with this Difference, in- 
ſtead of being 


which they ſoon grow languid and die, without changing their Shape. 


lok kills them, and fo does freſh Blood, Urine, Spittle, and diffolved 


Sugar T. 


There is alſo another Sort of Animalcule, frequently found in this Infu- 
| hon, of a ſpherical Figure, only pointed like a Pear, as at Fig. 210. in 
which are a vaſt Number of dark Spots, in a confuſed Agitation, they 


chiefiy turn as it were upon a Center, firſt one Way, and then the contrary, 

— they take a large Circuit, but always with their pointed End 
_ loremoſt. — — . 
Another Sort repreſented at Fig. 211. is alſo found in great Numbers, 


they move briſkly, are very active, contracting, and dilating as they ſwin 
along, they have ſeveral Feet in cheir fore Parts very viſible; when the 


Drop of Water is almoſt evaporated, they ſhrink up into a globular Form, 


* Phil. Trauſ. No. 284. + Bid. No. 203. 


Q 2 % then 


flat as in the former Caſe, they ſhrink into oval Forms. 
Tincture of Salt of Tartar throws them into convulſive Motions, after 
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at their Length, and b when contracted. 


of Animalcula, and this in the leaſt Drop that could be applied to the M- 
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then their Feet ſtanding out, may be ſeen to move nimbly, a, ſhews them 


Fig. 212. repreſents another Animalculum, not uncommon amongſt the 


reſt; its Motion very nimble, always keeping its ſharp Extremity foremoſt, 


ſome are clear and ribb'd from the Point to the thick Extremity, others 


tranſparent only at the fore Part, as at a and b. 


The Water which drains from Dunghills, and is of a brown Colour, is ge- 
nerally ſo prodigiouſly ſtored with various Sorts of Animalcula, that it muſt 


be diluted with Water before they can be ſufficiently ſeparated, to diſtinguiſſ 


their different Kinds; one particular Sort is found amongſt theſe, which is 


very rarely to be met with elſewhere, and are ſhewn at Fig. 213. their 
middle Part dark, and beſet with Hairs, but both Ends tranſparent, their 


Tails taperin with a long Sprig at the Extremity thereof, their Motion | 


flow and wadling. 


Of Animalcula in a cold Infuſion of Senna. 


A Bout the Middle of Fuly, as much as could be taken up with two or 
three Fingers of the Leaves, Sialks, and Branches of Senna, was put 


into cold Water, and in about eight Days, the Surface thereo! was ſtored 
with extremely minute longiſh Bodies, ſeparate from each other, but with- 
out Motion. The Corpuſcles repreſented at Fig. 214. were thought to be 

nothing elſe but Pieces of the Bark from the Branches of the Senna; but 

in about eight Days after, they all diſappear'd, and a ſurprizing Number 


of worm-like Animalcula ſucceeded them, but leſs than the firſt, being 


alive, and ſwimming a little below the Surface of the Water; one of theſe 


Worms is ſeen at Fig. 215. Its Head round at I, its Body compos'd of 


eleven Ringlets, the loweſt Extremity of which ends ſometimes in a Plain 


perpendicular to its Body. At other Times with three round Protuberances, 
JJ „„ N 5 


Through the Skin there appears a very white Fibre, branching as it were 


from each Side of the Tail, in a ſtrait Line towards the Head, where they 
unite in an Arch, as at N, Fig. 216. This Fibre extends and contracts 


itlelf alternately, by which Means the Ringlets are drawn nearer to, or 
puſhed farther from each other; Part of the Water being evaporated by 
its ſtanding ſeveral Days. A little freſh Water was poured thereon, which 
cauſed the Skin that ſwam on the Surface of the Infuſion to fink to the 
Bottom of the Veſſel; the Infuſion was thereby refined, and more tranſpa- 
rent than it was before, which occaſioned the Diſcovery of two new Sorts 
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Of Animalcula in Fluids. 
roftope, D, and E F, Fig. 217. are their Repreſentatives, The largeſt 
of them reſembles the Silver Bag-pipe, each having crooked Heads, as at F; 


mn 
de eaſily obſerved. 


Another Kind of fiſh- like Animalcula reſembling a Carp, is ſhe wn at Fig. 
118, its Motion was wrigling as the dotted Line a bed. DESO 
In January a great Number of another Sort were found in this Infuſion 

of Senna, which ballance themſelves from Right to Left as they ſwim di- 
rely forwards. Another Time, after repleniſhing the Water, other mi- 


nute Animalcules that do not ballance themſelves were found therein, and 
the ſame Day others alſo ſo exceeding ſmall that their Form could not be 
diſcerned. A few Days after another Sort ſhaped like Fig. 219, its Head 
terminated almoſt in a Point. After this Infuſion had ſtood a whole Year, 
another worm-like Animalcule was found therein, repreſented at Fig. 220, 


whereof A was its Mouth, which was round; from whence iſſued three 
Fibres to its forked Tail BB, two other Sorts, as repreſented by K I., 
Fig. 221, were alſo ſeen in this Infuſion. „ T 


Of the Water fund i oe 


A Dozen of Oyfers being opened, all their Liquor was put into a clean 
4X drinking Glaſs, which in the Space of two Hours appeared to be 
upon the Fret, and of a fine Pearl Colour, and its. Smell like that of the 
Sea; on applying ſome of this Liquor to the Microſcope after it had ſtood 


four Days, a great Number of minute tranſparent Oyfters * in rapid Motion 
were obſerved therein. a be d, Fig. 222, repreſents one of them, of which 


ais the Head, their Shape altered as they placed themſelves in different 


Poſitions before the Eye, their Motion was ſometimes direct, at others eir- 


cular. The fifth and ſixth Day ſome of them ſeemed to be dead; but, on 


continuing to obſerve them, were afterwards found to move with a prodigious 
Swiftneſs, one going one Way, another the contrary, often rubbing and 
ſtopping againſt each other; then being diſturbed by others ruſhing ſtrong- 
ly againſt them, altered the State of their Rencounter, and directed them- 


ſelves to another Place; they ſtretch out and ſhorten themſelves conſider- 


ably, and are often ſeen coupled as at a and c, Fig. 223, and Fig. 224. 
Moving together from a towards b, and from c towards d, they turn much 


lower than thoſe in Pepper-Water, and perform their circular Motion 


much as they do, turning ſometimes on their own Center, and ſometimes. 


Jbl. Ol ſeru. p. 2a 
| al 


IF 


have alſo two Motions, one ſtrait, and the other circular, flow enough 


- : 5 * r 
8 R — — — 
— 4 4:6 I; N 1 2 2 1 — — — 
l 2 4 


hp ren eng em 0 
0 Wet 2 
a * 4 * 


" 
a ah. * — 
4 — 


4 * D , 
4 n — * pe — Fe * * — * 11 = 
* 3 * 7 * = SE W-Y 8 4 
A 1 . ge " 
* . . - we a 5 g 
—— —— * * 
= ma ; : 1 3 + a — 
r A 3 8 wy = — * * <4 . 8 
* 3 3 SE a ** 
hs = * 7 
» * — 
= +» F I ch of . 4 "a 
_ — L 


Wr 


at Noon, the next Day at Seven a Quantity of theſe minute Oyſter; 
found ſwimming therein, although the Veſſel was ſtopped : Whence it 


118 / Animalcula in Fluids. 
on a Point near the Extremity of their Head. This Liquor being obſerved 
near eight Days, no other Animals than thoſe of the ſame Figure could be 
found therein. =o 

In Freſh Oyſter Liquor diluted with common Water, were found Ani. 


malcules with two moving Horns in each of their Heads, which formed a 


kind of Creſcent as at e, in others as at d, Fig. 225, but the Horns are 
ſo tranſparent, that they muſt be viewed attentively, and that for ſome 
Time before they can be diſcovered. 3 8 

On putting the Liquor of ſix or ſeven Qyſters into a Glaſs Veſſel one Day 
were 


ſeems not improbable, but that theſe Animals were produced. from the Eggs 


of the Oyſters themſelves, and that they do not proceed from other Ani. 

mals that either fly or float in the Air. Six Days after two different Sortz 

of new Animalcula appeared in the fame Liquor; the firſt are repreſented 
at Fig. 226, it ſtretches itſelf out and ſhortens itſelf alternately. The ſecond 


Sort is ſeen at Fig. 227, which moved fo flow that the following Particu- 


lars were obſerved ; it had four ſhort Legs near its Head, and five longer 


behind. In the fame Liquor was alſo found another Sort repreſented 


at 228. 


In other freſh Oyſter Liquor were alſo found different Animalcules, az 
repreſented at i, l, m, n, o, p, q, Fig. 229. m exhibits a Worm with a 


| ſharp Head and round Tail. Thoſe at n and o ſhew two of the ſame Worms 

Joined together, the ſtrongeſt dragging along the weakeſt. At p is ſeen 

one of another Figure, and at q are two ſmaller, holding each other by the 
Beak and ſwimming in Company. „„ . 


1 


t 


both cold and hot. 1 


| OME. Pinks not quite blown being ſteeped in cold Water, produced 
living Animalcules, which upon Examination with the Microſcope were 


Of an Infuſion of Pins made in common Water. 


found to be of the Shape repreſented by Fig. 230. On the ſixth Day ap- 


peared a larger Sort, but fewer, being very tranſparent, and ſtrewed with 

little Spots, Fig. 231. The eighth Day the larger Sort appeared finer and 
longer than before, and moved after a different Manner ; in fifteen Days 
the Surface of the Liquor was covered with little white Worms, ſome what 


below which was a prodigious Number of minute Animalcules, The 28th 


Day a large Worm ſhewed itſelf under the Form of F ig. 232. The 48th 
tome Eels, like thoſe in Vinegar. The goth Day a little white Worm 2 
135 b taken 
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Of Animalcula in Fluids. 119 
ken upon the Surface of this Water, * its Body fo tranſparent, that ſeveral 
0 white Fibres were diſcovered therein, the two middlemoſt of which 
being a Jittle ſeparated, and proceeding from the Extremity of the Body, 
un parallel to each other, and are united by an Arch near the Head: It 
bath two black Eyes, and two Hooks. in the fore Part of its Head, as re- 
«ſented at Fig. 233. At G of the fame-Fig. 1s ſeen another of a curious 
uy found alſo in this Infuſion. ; 

dome Pinks being infuſed in boiling Water, which in eleven Days Time 
rearmed with Animalcules, but very ſmall, and on the 15th Day were not 
o be found, only ſome Worms might be ſeen on the Surface thereof with 

| the naked Eye. 1 5 e 5 


Ser I 


Of a cold Infuſton made of a Noſegay, compoſe d of 
Fit Reſes and Jeſamin, 
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HiS Infuſion was made the 11th of May, and the Neſegæy cut into 
Pieces for the better placing it in the Veſſel, and in about three or four 
Days a great Number of minute Animalcules, and ſome larger ones, were 
tound taertin; their Figures, Colour and Motions are fo various, that it 
| would be a Taſk too long to undertake a Deſcription thereof. Neverthe- 
leſs I cannot paſs over in Silence, an Animalcule that was found in this Li- 
quor on the Beginning of September. It conſiſted of three diſtinct Parts, 
Fig. 234, The firſt Part A is its Head, which advances and retires by 
Jzrks, B, the Trunk cf its Body, and C its Tal, it is of a tranſparent 
5 and often draws its Tail in, at the End of which are two black 
lars DD. = 5 5 N 


8 = c = X. : : 
Of an Infuſion of Blue-Bottles. 


TH E. Stalks of a large Noſegay of Blue- bottles with ſome of the Flow- 
Is, were put into cold Water on the ſecond Day of June, and at the 
ons Tine ſome of the Flowers by themſelves were put into a Glaſs of 
Later in 12 Hours Time the Microſcope diſcovered ſeveral Animalcules 

5 the Form of Fig. 235, in a ſmall Drop of this Liquor. And the next 
weang four other Sorts, very tranſparent, of an oval Figure, unequal in 


Jeb. Objerv. p. 28. _ 
| De, 


0 Of Animalcula in Fluids. 
Size, and different in their Motion. The 5th of the ſame Month, another Yn | 
of the Shape of Fig. 236. appear d therein; and on the Sixth a new dn 
A B C, Fig. 237. with an oval Head, and a Tail, which terminateg in; 
Point, being five or fix times longer than its Body. On the ſeventh D- 
one of theſe laſt was obſerved to drag after it a Bunch of the Sediment” 
the Infuſion, which funk to the Bottom of the Concave, upon which 1, 
Drop of Liquor was placed for Obſervation. It is very pleaſant to betg/; 
io ſmall an Animal endeavouring to pull this Bunch about, which he 
icarce able to move, as at I, drawing himſelf back, and wriggling its Tal 
as at M. Sometimes five or ſix of theſe Animalcules may be ſeen faſtenes 
by the Tail, to a great Bunch of this Sediment, that ſticks to the Bottom 
of the Object carrying Glaſs, drawing themſelves nearer to, and retirigs 
arther from it by Turns. During this Exercife, they change their firſt "4 
gure, and recover it again alternately z and as their Tail is naturally ftrai, 
as at I, they endeavour to drag the Lump after them in a fight Line. 
It is remarkable, that extremely hot Weather kills them, and in five 
ſix Days they are ſucceeded by others a 
| We have no Reaſon to doubt, but theſe minute Animalcules are furniſhe 
with Eyes, for two of the ſame Figure are often ſeen to approach each 
other without touching, and then turning with a prodigious Swiftneſs about 
their own Center. g : el ooo 
__ Arother Sort is ſometimes found in this Infuſion, whoſe Extremities ac 
terminated by two plane Surfaces, parallel to each other, as at Fig, 235. 


3 
An Infuſun of Tea. 


T T Aving put into the Tea-Pot, as much Tea, and a ſufficient (uar- 
| tity of boiling Water, as would make fix large Cups, on the 151: 
of July; the Tea-Leaves which remain'd after the hot Infuſion, were pv. 
11tc a large Glaſs Jar, filled with Spring-Water, and expoſed to th opel 
Air for about ten Days; after which, in the leaſt Drop that could be take" 
up, when applied to the Microſcope, were found a Swarm * of excceding'y 
minute Animalcules, of a round Figure, moving ſlowly. Some Days a 
they were fewer in Number, but increas'd in Size, clearer, much more “ 
ſtinct, and of an oval Figure, as at Fig. 239. the Circumference of rel 
Body appear'd black, but all the reſt perfectly white and traniparent, *” 
now ſwam with a ſurprizing Swiftneſs. Their Bodies were of ſo cc 


Job. Obſer. p. 34. 8 


95 Of Animalcula in Fluids. I21 
Conſiſtence, as that their natural Figure was preſerved for the Space ol 
wo or three Minutes after they were dead. Tn 

The 23d of September, three other Sorts of more minute Anima!cute: 
e ſound in this Liquor, and ſome of the Ecl-Kind alſo. 


* e r. AL 
Ain Infuſwn of Rasberry Stalks. 


THIS infuſion is one of them which does not cauſe a diſagreeable 
1 Smell, nevertheleſs it produces in about 24 Hours Time, the fineſt * 
Animalcules that are to be met with in Fluids, and in as great Numbers. 
Their Repreſentation is at o o, Fig. 240. they are at firſt very white and 
tranſparent, but more ſo in ſome Places than in others, with little Marks 
upon them, and at length this Whiteneſs changes into a tranſparent yellow 


wer 


[hey are often ſeen to hold each other by the Beak, and in that Poſture 


Subſtance, regularly beating, but fo quick, that the Shape of it could not 


be ditcern'd. : 5 . 3 go 


Stalſs, and Leaves of Marigolds. 


ght be ſeen a Swarm of an almoſt innumerable Quantity of little Ani 
mals, repreſented at Fig. 241. amongſt which Were others of a round Pi- 
2re, and about five or fix times longer. 


 Fetain' their natural Smell all the Time of the Infuſion, which was about 
_ 12 Days nothing was ſeen in this Liquor but ſome little Auimalculles ＋ that 
3ppear'd no bigger when magnified, than a Grain of Millet does to the na- 
bed Le; and an infinite Number much ſmaller, that when magnified, ap- 
pear d n bigger than the ſmalleſt Dot that can be made upon Paper, with 
die facſt Pen, and a little below the Surface of the Liquor, was found three 
OY mall but white Worms. 


lo þ. 355. + Bid. $37 
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| Colour, They may be ſeen ſtretching out, and ſhortening themſelves from 
oval to round, by Means of Ooſtacles, which they find in their Way. 


they move exceeding faſt, without quitting their Hold, as at P. Another 


dort of Animalcule was found in this Infuſion, of the Shape repreſented = 
at Q; between the Middle of its Body, and the Head, was a tranſparent 


lnfuſuns of Fennel, Sage, Melon, ſour Grapes, 


Funes, with its large and ſmall Stalks, was put into cold Water to in- 
 tule, Auguſt 11. and on the 13th following, in the ſmalleſt Drop that 
ud pollibly be taken up, and placed upon the Object carrying Glaſs. 


tte 22d of Auguſt, ſome Sage Leaves were infuſed in cold Water, anc 
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— Of Animalcula in Fluids. 
The 28th ef September, in a Drop of this Infuſion, was found two Sor 
of minute Auimalcules, repreſented at Fig. 242. 
The 22d ot Angus, ſome Barberries were put into cold Water, which 


produced Aniinalcula of the Shape of T, Fig. 243. in 24 Hours Time. 


The 25th of the ſame Month, a Bit of the Rind of a Melon, with 2 li. 
tle of the Pulp, and a few of its Seeds were put into cold Water; the 
ext Morning appear'd tome fine tranſparent Animalcules, whoſe Form; 
hewn at V, Fig. 243. Many little white longiſh Bodies were alto four: 
therein, whoſe Figures are ſcen at X; and other leis Bodies marked | 


without any ienfible Motion. 


Some four Grapes were alſo infus'd in cold Water, on the 14th of Agi, 
and on the 20th, a great Number of .7nimalcules appear'd therein, but & 


exceedingly minute, that their Shape could not be diſtinguiſhed; on the 


25th two Sorts preſenter! themſelves, one as ſmall as che laſt; the other 3 
Y, Fig. 244. The 4th of September theſe little Animaicula were excecd. 
ingly multiplied and increaſed in Size, forne of them were join'd togethe; 
in the Form of a Figure of 8, as at P, Fig. 244. and moved ſometimes cit. 

cular and ſometimes in a right Line; oa the Sth of September were found 
upen the Cruſt, which twarm upon this Infuſion, ſome minute Wörns, 
and alſo in a Drop of the Liquor a conſiderable Quantity of other Fel-like 


 Animalcula. 


On the 25th of Auguſt, ſome of the Stalks and Leaves of Marigoll, 
were put to ſteep in cold Water, and eight Days after there was three | 
Sorts of Animalcula found therein; the firſt is repreſented at Z, Fs, 245, 


the ſecond at R, of the ſame Figure; and the laſt, for which there wa: 


no Room in this Plate, were of the Eel-Kind, different from thoſe in V.. 
negar, and different alſo from thoſe in Paſte. 


„ CGG 
Fir/? tnfufun of new Hay in cold Water. 
"T* HIS Infuſion ſtood but 24 Hours before it was filled with Life, and 


at the End of five or fix Days, in the moſt minute Drop of ths 
Water, five or fiv Sorts of living Animalcula were diſcoverable; different 


uin Colour, Size, Figure, and Motion. 


The Smell of this Infuſion is very ſtrong in hot Weather, but decays 
as the Infuſion grows old, Animalcules are very rarely to be met WIH 6. 
auy other Infuſion that are larger, finer. more tranſparent, or that ve 0 
long as thoſe found in this. 3 


SECT: 


(m2) | 
"WCET MY. 
The ſecond Infuſion of new Hay. 


IF 4th of OFober ſome new Hay being put into cold Water in tvs 
different Veſſels, one of which was ſtopped cloſe with a Piece of Vel- 
um, made very wet, and the other left open: Two Days after, three Sorts 
of An;malcula were diſcover'd in each Infuſion, and alſo a ſufficient Quan- 
tier of them: This Experiment is a Proof, that thoſe Animalcules 
were produced from Eggs, which had been depoſited by their parent“ Ant- 
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25 upon the Hay, and alſo _ they were not wafted thither in the N 
Air. 10 
The oth of the be Month, more of theſe Animalcula were found: in mal 
che Drop of that Infuſion, which had been covered, than could be ſeen in t 
the like Quantity not covered. rs 


i: SR CT, XVI. 
The rhiv Experiment made upon the fame Hay. 


PHE 13th of October ſome of the ſame new Hay was boiled in com- 
I mon Water, above a Quarter of an Hour, and an equal Quantity of Lo 
is put into two Veſſels, nearly of the ſame Size, one of which was imme- 
diateſy cover'd, even before it was cold, and the other left open, in which 
was found ſome Animalcula, at the End of a few Days, and not one in the 
lnizfon, which had been covered; + after which great Care was taken to 
1 it cloſe for a conſiderable Time, to try if there were any living Ant 
alc ula therein, but none could be found, at length it was left open, and 
few Days, ſome Animalcules were found therein, which determined 
that theſe Animals proceeded from the Eggs of their parent Animals, waft- 
ed 708 e in the Air, ſince thoſe which had been brought there in the Hay, 
were totally deſtroy d by its being boil'd in Water. 


KR £4: XVII. 


4 C pete of ſeveral Infufons mixed zogether 772 
0416 Veſſel. 


- x 2 „ 
1 NE equal Parts of an Infuſion of Senna, of Raſberry Stalks, and of Hay,” 
XC, mix theſe all together, and half an Hour afterwards take as uſual 
mal D; op of this Mixcure, which being put upon the Object carrying Glaſs, 
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124 Of Animalcula in luids. 
and placed beſore the Microſcope, will give you the Pleaſure of ſeeing 
this intile Drop, the Animalcula of all the Infuſions you have mix'd tg, : 
ther. * And here it is proper to take Notice, that all theſe different Ani. 
maicula canndt ſubfiſt long in this Mixture, each being deſirous to u. 
main in its Aft Infuſion, therefore all Sorts of Infuſions are not proper tg 
atford the Pleature of this Sight, for they ought to contain in them ſome. 
thing upon which the Animals can ſubliſt. e 


$ £ CT. NV 5 
An Infuſion of Rhubarb. 


Is uberb is a purgative Drug, and muſt be a long Time infuſed in Wa. 
ter, before any Animalcula can be found therein, or any dilagreeable 
Smell, for in about five Weeks there was found only one Sort of Anima. 
cula, which does not merit a particular Deſcription; we ſhall only ſay that the 
Mixture of a Drop of this Infuſion, with as much of that of Senna, doe: 
not deſtroy the Animalcula in either; and that at the End of 15 Days thz 
 Animalcula in the Infuſion of Rhubarb F were all dead.  _ 


- * = + 1... 
L an Iuſiſin of Muſhrooms. 


A Large Muſproom being infuſed in cold Water, produced from one 
1 Day to another an aſtoniſhing Multitude of infinitely ſmall Animal 
Dales, of a round Figure, which appear'd in a Microſcope that magnified 

twenty- five thouſand times, of the ſame Size, that a Grain of Rape-Seed 
does to the naked Eye ||. ) oi ni app rr» 


The third Day ſome of a larger Size were found therein, with a crooked 
Neck, and very tranſparent; ſoon after a third Sort was diſcovered of an 
oval Figure, and fiuttering Motion. „ 1 


PO Jn 
Of the little Flower s of different Colours that are 
+ found in Meadows. © 
1 F ſome of theſe Flowers, when they are juſt blown, be put into cold Water, 


Am a few Days a particular Sort of Animalcule will be found therein, © 
ſembling the Sole of a Shoe, one of which is repreſented at Fig. 246. Its Mo- 


e Jobl. Ob. p. 40. + Ibid. p. 48. li Ibid. p. 48. 


tion 
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on is ow, and its Head directly under the Letter A; it inclines itſelf to- 
4 B and C, ſtretching itſelf out, and contracting alternately ; ſometimes 
all its Body appears AS round as a Bowl, at which Time the Surface thereof is 
eren: Their Body is marked with longiſh Spots, and is ſo tranſparent, that 
Al their In ceſtines, and the periſtaltick Motion may be diſtinguiſhed, which 
area very 2grceable Sight. * Theſe larger Sort appear at the Beginning of the 
Infuſion, Dit at the End of fifteen Days, a great Number of thoſe repreſent- 
ed at Fig. 247. Was ſeen therein, which is contrary to what generally hap- 
ens in other Infuſions, where the ſmalleſt appear firſt, ir 


SI EL © YT. AAL 


wards 


Of an Infuſion of ſweet Baſil, which ſmells like Gtron. 


HRE E Sorts of Animalcules ſhew themſelves in a few Days after 
1 feet Baſil hath been infuſed in common Water; the Arſt are ſeen at 
A, Fig, 248. the ſecond at B, and thoſe of the third Sort almoſt like that 


repreſented at C. This laft ſwims in a ſpiral Line, folding and unfolding 


ts Body every Way. 


AI, B, C, Fig. 249. repreſent the Animalcules found in the Infuſion of 
ny Hay, the Colour of one, and Figure of the other, was the Occaſion of 
calling one golden, and the other ſilver Bag-pipe. That Sort repreſented 


at D E, are called Clubs; the Head whereof is ſeen at D. Theſe Ant- 
malcules extend and contract, twiſt and untwiſt themſelves ſeveral Ways. 


8 8 E C T. „ © < | 
Infuſion of Blue Bottles. 


I" 1, 250, repreſents a new Sort of Animalcula ſound in this Infuſion 


Hy 


| of Rue Bottles, A ſhews the Head, B its Tail, C D its Breadth, 
ich ſeems divided throughout its whole Length by a curved Line, drawn 


dom B towards A, that Part of the Body marked C, ſeem'd to be filled 
"th ſeveral little Globules, leſs tranſparent on this Side, than on that 
arke! 1); the Neck of this Animal, which is very long, ſhortens itſelf 
em Time to Time, as does alſo the hinder Part, marked B. ＋ It ſwims ex- 
ordinary Now, and does not live upon the Object carrying Glaſs above 
- 07 5 Minutes, but two of theſe were diſcovered in 5 or 6 Drops, and the 


«nd, Fig. 251, was ſomething different from the firſt, for its Body B C 


"2% furnithed with little Globules, that render' d it leſs tranſparent chan the 
elt was, at A B and C D. _ f 


* Tool. Ob. p. 49. f Did. p. 53. + 


SECT. 


and it ſwims 0 licadily that no particular Motion of its Body can be dil 
Tail, C its Heart, which may be ſeen in a regular Motion, and D its In- 
moving on the Object carrying Glaſs, they firſt fix the Points B, and ther 


Glaſs, and ſtretch out and retract themſelves by Jerks, and ſometimes tut 


a ludden Jerk, and ſwim os for ſome Time. 


(126 ) 


S E .. 
[nfuſwun of old Hay. 
N this Infuſion were two Sorts of Animalcule: that merit a particular 


Deſeription. The leaſt is ſeen at Fig. 252. it was of a tranſparent 
White; A its Head, B its forked Tail, with 8 1 It puſhes itſelt forward, 


Ce! ned. | 


The ſecond Sort are more extraordinary and ſurpriſing, as well] in Size 
as other Circumſtances ; two of them are repreſented at Fig. 253 and 254, 
marked A, C, DB, and ACEF B; A ſhews the Head, B its forked] 


teſtines. It is called an aquatick Caterpillar, there are two different Colours 
of them, one of a tranſparent White, the other of a pale Yellow. Ir 


extending their Body as much as poſſible, reft the fore Part upon anothe: 
Viace, and draw up the hinder Part, and then again fix the Point B as be. 
fore and ſo on; they alſo fix the Points of their Tail to the Object carrying 


round about upon the Point B, at other Times they ſpring forwards wit | 


When they reſt themſelves, they commonly open their Mouths ve ry wide 
as at A, Fig. 254. its Lips alſo are furniſhed with Hairs, as expreſſed, n 
_ Figure, which move very quick; it is really ſurpriſing to ſee how haſtily 

they ſwallow down other ſmaller Animalcula that happens to be ithin| 


the Reach of their Mouths, Ac certain Times all the Hairs at the hinder 
Part of their Body which ſtand upright, are ſcen to he down from EF t 
B. The Circumference of the Body ſeemed indented like the Teeth of a Saw, 
which upon a cloſer Examination was diſcovered to be Ringlets lying one 
over another, coming out with a ſurpriſing Swiftneſs, and ſometimes even 
the nervous Flores were vifible, extending from Head to Tail, ſwellng and 
contracting alternately as they crawled along. 

A Mixture of the Infuſions of Hay and Celery, does no Hurt to th 
of the Animalcula of the two Liquors ; but the leaſt Drop of this MIt 
altords a very plcafant Proſpect to the Spectator, who will in an Inſtan: 

diſcover Variety of theſe fiſh-like Animalcules of different Sorts, mor is 
in all Directions. h 

See alſo a Deſign of another aquatick Caterpillar at Fig. 255. it Was elt 
ed out of an Infuſion made of the Stalks of a Noſegay compoſed of Pins 
Jeſſamin, Tuberoſe and other Flo! vers; this differs from the foreg9 _ 

1 


l. 33. 
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eſt, in being longer; ſecond, that its Tail marked J, is csmpoſed of 
-hree Points inſtead of two; third, that it hath two little Arms LM, one 
on each Side its Heart a; fourth, that its Inteſtines marked b are without 

ary viſible Separation; and laſtly, that neither Ringlets, ſaw-like Teeth, 


5 Fibres, nor Hairs in the Length of its Tail could be diſcovered in 
this An. nalcule, but in all other Reſpects | it was the ſame as the foregoing 


%. 
* Ceterpiit 


9 Rt © T7. NAV. 
An Infuſion of Citron Flowers. 


IF ug ſome of theſe Flowers were put into cold Water, in a Jew 5 
1 Days three Sorts of Animalcules were ſeen therein, which did not merit 
a figurative Repreſentation, But ſome Time after others appeared, called 
Tortoiſe, one of which is repreſented at Fig, 256. Its Head, though large, 
8. very ſhort, and adorned with two Horns like thoſe of a Deer: Its Body 
eeme!] to be covered with Scales, its Tail very long, and [wilt | in Motion. 


8 R c T. . 
uulon of Anim. 


Ature is pleaſed to diverſify all her 88 and IS «heats 
adinrable in all her Works, by continuing to give us Proofs there- 
on this Infuſion of Animony prepared after the ordinary Manner with cold 
Water, which at the 3 of eight Days afforded a new Animalcule, re- 

reſented at Fig. 2 $7.9 
Al! the Surface 71 its Back f is covered wh a very fine Maſk in Form of „ 
bu , Face perfectly well made, as appears in the Figure. It hath three 1 
beet on each Side, and a Tail coming out from under the Maſk, J 


bm: c T. XNVI. 


22 22 of three different Portions of Celery Statks 
and Leaves, put ſeparately mnto d. Herent Glaſſes. 


N the 1ſt of November ſome of the Stalks of Celery y Were broke into 
little Pieces, and put into the firſt Glaſs, and common Water poured 


TI 00 Ea thereon 
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thereon, and alſo upon the green Leaves in the ſecond Glaſs, and in t 
third Glaſs ſome Pieces of the Stalls with ſome of their Leaves with Wikis 
Seven Days after theſe Preparations, fome Animalcules were found A 
each of them, two Sorts in the firſt, and but one only Sort in both the 
other: But in about a Month's Time all the three Infuſions contained ter 
different Sorts both in Shape and S:2z2. es 2 
Thoſe of Fig. 258, and 259, are the ſmalleſt ; but in Number they ex. 
ceed all the other, when coupled they reſemble a Figure of 8, as at z 
Fig. 259. Theſe alio are called Bag. pipes; they couple by the Brak, which 
is a little crooked and ſharp, and notwithitanding this Coupling they ſwin! 
very faſt, diving to the Bottom of the Drop of Liquor which is placed Upot 
the Object carrying Glais, and riſing up again to the Top thereof ate 


nately; they ſeparate from, and approach each other, without Intermifſion 
Theſe Bagpipe-like Animalcules arc not entirely alike ; but there is in che“. 
as in all other Animals, different Sorts of chem.“ 


Some of them ſwim alone with a ſurpriſing Rapidity, while others 20. 


vance with a moderate Swiftneſs, ſome go very flow, and others reſt quiet 
tor a long Time together; but the greater Part of them are in a perpetin 


tome of a golden Colour, and others brown. . 
It is a ſingular Curioſity to obſerve what paſſes upon the Surface and 4 
2r0und the Circumference of a Mats of Matter which hath formed it*i 


Agitation, ſome of them are long, 1ome ſhort, others as white as Silver 


into a very little Bir of thin Skin, fo {mall, that the beſt Eyes are not 
able to fee it without a Microſcope : They are found by Chance on the 


Surface of the Infuſion, and are generally faſtened to the End of the Stalks, 


If a Bit thereof be taken out with the Point of a Pin, and placed upon the 


Object carrying Glaſs before the Microſcope, there will be ſeen Swarms ot 
all theſe Animalcules we have been ſpeaking of. There are ſuch great 


Numbers of them moving with ſo much Celerity, that it is troubleſome to 
turn the Eye upon a Sight ſo new and ſurpriſing. In certain Places theft. 
of there are ſeen ſome differently coupled. Others alſo, that reſt them. 

{eives, and keep the Watch as Soldiers do, which ſeem apprehenſive o- 


being ſurpriſed; whilſt others go out a good Way from the Maſs as though 
they would make ſome Diſcovery, then they return again as it chey hae 
tomething to relate to thoſe which kept the Watch, and this “ feen 3! 

round the Maſs. 8 a Gs 


In another Drop, taken from another Place of the ſame Vefic!, has bet! 


— 


often ſeen another new and curious Sight, viz. that Sort of Animalcula u 


are long and flat, called Soles, and are repreſented by A BCD, in Fig 
260. The Sides of this Animalcula is very ſharp; the Head and all ti: 
reſt ot its Body is tranſparent, except a few brown Spots which app 


_ within. The different Poſtures, and the Variety of Motions obiervabie ' 


theſe Animalcula, cauſe much Pleaſure in beholding them through a U. 


. 
Gi 4e 3 


3 odieived to have a Bit of the Skin (Which is formed on the 8 Surfac 


* W wm 
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exoſcope, and afford much greater Satisfaction than can poſſibly be ima- 
ned by reading the moſt particular Deicription of them. 
in the Glaſs where only the Leaves were infuſed, there were amon: Sl 
others forms Animalcules like thoſe expreſſed at E, F, G, Fig. 261, at one 
End Ci each of theſe Figures may be ſeen a con! Gderable Opening ee 18 
(heir — ah, and appears ſometimes round as at F, and ſometimes oval 
45 at Þ L anc G; at other Times it is ſo firmly clol ed as not to be diſcovers: 
It Heitns 5 oy y Jo! ts, and Ballancing from Right to Left, conducting itſelt in 
Ayocrance by a circular Motion of its Head. It alfo changes its Eure 
by ſong unfolding, and ſuddenly rolling itlelf up in the Form e fa Ball; 


— 


ind then ail ternately r etching out again very quick into its natural State. 
« + 


» & 


por Eyes, and are repreſented at HIK, Fig. 292, their Body ends in 4 


Jong tra iP arent Tail, and Motion generally very Bow. They are Frequs 5 


& 


Tote E. po 


Etaltien tticking to their Tail as at L, ſometimes they drag it after chemi. 


5 


at Of! 1 mes it happens to ſtick to the Object carrying Glaſs, at wu. ich 


Time e they draw themſelves back on a ludden towards it. and then ſtretch 
N ene very lowly. 


2 leaſt Drop that could be taken up from the third Glaſs, wherein 


tlie 4125 :ves, Stalks, and Roots were mixed, was ſuch an infinite Namber of 


hole little Animalcula repreſented at Fig. 258. that they could ſcarce find 


Kon 1 cnough to pa ſs between each other. 


There was allo a large oval Animalcule, as at M N, Fig 263. its Head 


ould not be diſtinguiſhed. 


0 ſecond Infulion of the Leaves of Sr was a new A re- 
prefer ted at Fig. 264. its Head is ſeen at O, and is beſet with long Hairs 
at moye alternately, its Motion is flow and Figure uncertain, appearing 
ſometimes under the Form of a Bag- Pipe, and at others, under that Ot a 


_ Trobs, 
Fig. 265, repreſents another Sort of Animalcule of a ſpheroidical Figur 


Anuthes Sort at Fig. 266. and others like Fig. 267. this laſt moves wan 


a $408 ung Velocity, and frequently turns itſelt uplide down. 

Amon aft other Infuſions of Celery, was found an Animalc ale in the 
r a Bottle, as at Fig. 268, Fig. 269. exhibits another Sort of the 
48 0 i = Animalcules, two ol which arc ſeen at P, differently couples 
any of the foregoing. 
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its Body cover 'd with Hairs and Motion circular. 
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here is another Sort of A :malcula tha at appears to have neither IIcad 


. Lat at big. 270. 1s repreſented a moſt extraordinary Animalcule, al- 
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S 2 e T. XXVY 
Of [nfuſwns of St rau and the Ears of Wheat. 


] N the Beginning of March, ſome wheaten Straw, and two Ears of Wi hear 
were put into cold W ater, the ſecond w hereof Produced 2 malcules, 
of the Shape of Fig. 260. 

Others alſo were found therein, ec at Fig. 271. its Mouth | ls 
ecm at A, the Inſide of its Body was filled with a Quantity of little white | 
and brown tranſparent Corpuſcles. 
A third Sort is repreſented at Fig. 272, turning according to the Order 
i of m Letters A B C, and moving lowly, its Colour like that of unpo- 
ſhed Silver, ſtrewed with little brown Spots. Its Head is ſeen at &, Tai 
Al * and Back at Cl 

Another Sort of Animalcule is ſeen therein of an oval Form, and ons 
5 called a golden Bottle, repreſented at Fig. 276. its Mouth is ſo: metimes 

fixed to a round Body, to which it ſtrongly adheres, as at Fig. 273. 
Another Sort called Sale, contracting and ſtretching themſelves our a: 

they fwim along, which is very quick, are repreſented at Fig. 274. 
See allo another Sort, at Fig. 275. their Mouth is at A, which iS lome- 
times extended to a great Width. B C is the Tail. WE 
ig. 227. repreſents an Animalcule with a Swan-like Neck. A is its 
Head ; B its Tail, and C its Body. They are of two Sorts, one very 
tranſparent, and the Inſide of the Body of the other browniſh. Their Tate 
ſtines may be ſeen in Motion. 
The Animalcula S and T, Fig. 278. are thoſe which were before call © 
Water-Spiders, or rather greedy ( Guts, from the Quantity of other minute 
Animalcula they ſwallow. 

That repreſented Fig. 279. is the only one of its Sort found in the Tafu- 
ſion of wheaten Straw, Its Figure is like a Purſe, its Mouth large, and 
here L. er open; but when it ſtretches itſelf out for ſwimming, it 15 
10 neatly ſhut, as to encloſe its Horns. 

Fig. 280. exhibits an Animalcule, called a little Sal; and at Fig. 281, 
and 282, are two others that move extreamly ſlow ; and are 1000 times 
imaller than an Hair *. 

Fig. 283. repreſents a Worm: like Animalcule, compoſed of = great 
Number of very ſmall ſpiral Rings, whole Extremities are terminated in 
very long, and exceeding fine Points. — — 
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S E c r. XXVIII. 
Of aquatic Pomegranates. 


T HIS Name of aquatick Pomegranates, crowned and bearded, is given 


to the Animalcula, which are repreſented by the Figures 284, 285, 
286, 287, 20%, .and 289, becauſe their Shape in ſome Meaſure reſembles 
that Fruit; * they were found in a ſmall Drop of an Infuſion of wheaten 
Straw, and {cen with a Lens, jth of an Inch Focus. 

They appear d of a fine tranſparent amber Colour, which therefore af- 


fards a curious Sight of their Inteſtines, the ſeveral Forms under which this 


Animalcule appears, require a Particular Deſcription, which take 


follows : 1 
la Fig. 284. under the Letren AB C D, are ſhewn four little Halen 
cies, adorned with Hairs, which remain but a ſhort Time in this Situation, 


for that marked B joins A, and C unites with D fo cloſely, that they then 
appear as at AD, Fig. 285. Theſe increaſed Eminencies, form the ſepa- 


rated Lips of this Animalcule, and the regular Motion of the Hairs with 


which they are adorned, obliges all minute Bodies, at a ſmall Diſtance 
from theſe Lips, to enter into its Mouth, Part of which is alſo as ſtrongly 8 


3 as it was greedily ſwallowed. 
All the Protuberances A, B, C, D, of Fig 284. or the two of Fig. 28 8. 


contracting themſelves a little W E, diſcover a Sort of Crown, with 
four Points, repreſented at Fig. 286. which are preſently cover'd again with 


inele Emiencies, and then expoſed again, and fo on. 


In each of theſe Figures, at E, is ſeen a regular Pulſation, ſuppoſed to be 
its Heart; it ſeems to be embraced by two Lobes, that ſeparate and join 


alternately, which probably are the Lungs ; from theſe proceed two little 


Ligaments at G, towards the Inteſtines, "whoſe e Motion is alſo 


very regular. 
The Tail of this Animalcule appear'd ſometimes round and cloſe, at 
other Uimes open, when two little Points, as at H, Fig. 284. me be 
(cen, 

One of theſe Animalcules had four of thoſe ſharp Points, Fig. 28 7. 
place two on each Side the Anus; between which a long Tail I L is pro 


trudcd, and drawn in again with great Swiftneſs : The End L, in tome of 


Deke Animalcules, appeared forked, as Fig. 285. the Tail can be entirely 
crawn into the Body, at which Time the Rings that compoſe it, ſlide 
ne over the other, and cauſe it to become ora 
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132 Of Animalcula in Fluids. 
Their Eggs are frequently ſeen faſtened to their Breech by ſmall Threads, 
me 1 the Females carry but one, as at M, Fig. 289. others Wo, Fig. 
8 5, and ſome others fix, Fig. 286; but this is leldom, and then al they 
are 50505 They rub their Eg gg with their 2 which as It enters into, 
des cut from the Body, turns from one Side to the other with a great 
| = of Pliableneſs; thoſe Eggs which are full, appear hanging down, and 
a6 verw regular . bright, thoſe that are empty are feen quite flat, and of 
ar = mh; Form, and more tranſparent than the others, and although empty, 
| their NMothe 5 carry them almoſt always faſtened to their Breech, a8 at 
Fig, 236, Two of theſe Eggs were ſeen in the Body of one of theſe 
\111111G1C ite 85 Fake 1 peared as ATC G G, Fig. 88. 
n A. u malcules are a d jelightfu j Object for the Microſcope, partici. 
'y when they tumble over He: ad and Tail, becauſe they do it dextrouſly. 
SO rn themle IVES C! cul; oy as much on one Side as the other, and 
ont the Point F. wle ich is the Center of Gravity of their Bodies, 1 
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$ ® c r. XX. 
Infuſin of the Bar of x an Oak. 


0 ME of this Bark being g put into cold Water, the 1 of Decen- 1 

er, aud examined wenn Times for the Space of 2 whole Year, during 

: we. ch Time the following Animalcules were diſcovered. The firſt my: 

called a Tortoife with an umbelical Tail, Fig. 290. This Inſect ſtretches 

out and contracts itſelf very eaſily, ſometimes aſſuming a round Figure, 

which it docs not retain above a Moment ; then opening its Mouth to 4 

ſipriing Width, forms nearly the Circumference of a Circle; its Lips 

are furniſhed with Hairs, whoſe Motion is very pleaſant, becauſe it obliges 

ſome of the adjacent little Bodies, to precipitate into its Stomach, where 

char which is fit for Food remains,. while the other is repelled with great 

6 locity; its Motion 1s very ſurpriſing and ſingular. 

Fig. 291. is another Sort of Animalcula with an umbelical Tail, differ- 

ing only from the tormer 1 in having its Mouth fixed, and F ail without any 

Separat On. 

-. Fig. 2972. repreſents another of the ſame Sort, although under a Form 

1091EW hat ifferent ; the Top of 1ts Head 1s double, and two Prominencits 

appear thereon under the Form of Horns, which were intirely covered i 
the other, 

T hat repreſented at Fig. 292. 1s called a Water-Rat, its Head well 

ihaped, and DT I adorned with long Hairs. 


Another Sort at Fig. 294. is Called a Crab's Claw, becauſe of 1ts = 
Crooked 
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crooked Beaks, whoſe Motion as well as that of its Body is very ſlow, 


irs Body is adorned with a great Number of ſhining Globules. 
Fig. 205. is called a Club, its Head large in Proportion to its Body, 


which ends in a Point, the Inſide of which is ſtrewed with little Grains 


both tranſparent and opake. 

That Sort exhibited by Fig. 296. is called a Silk-worm' s Bag, becauſe 
its Body 18 compoſed of ſeveral Rings and longitudinal Fibres, the Shape of 
its Head is fo nearly like that of the Tail, that it Can only be diſtinguiſhed 
by its Swimming. 

The Animalcule, Fig. 297. is called a Spheroid, its Head is ſeen at A, 

a little below which may be ſeen its Heart regularly beating; and ſeveral 
round Bodies of different Sizes, which probably were its Eggs. 


There are in this Infuſion ſeveral Sorts of Eels, different amongſt them- 


ſelves, and different alſo from thoſe found in Vinegar. 
Fig. 298. repreſents one of them very thick with reſpect to its Length, 


which was ſtored with a conſiderable Number of exceeding ſmall Fibres, 
and others alſo that ran ſpirally from near its Head towards the Tail. = 


At big. 299. is exhibited another kind of Eel- like Animalcula of great 

Vivacity. 
Another of a larger fine is alſo meprelented at Fig. 

dead for ſome Time, when by Chance a little Eel * was diſcovered fluttering 
very much to get out of the wy of. its Mother, but not being able to 
do it, at laſt died therein. 


This Obſervation is a ſufficient Proof that the Eggs of theſe FEellike 


Animalcula are hatched in their Mother's Body. 

Fig. 301. repreſents an Animalcule, called a Weaver 's Shuttle; 
ſmoothly, having in the Middle of its Jody vers little Corpuleles re- 
temoling Eggs. 

Fig. 302. is called the Beak of an Halbert, its Head ends in a Point; 
ine other Extremity of its Body 1 is like a Drop, and upon the Throat are 
ſeveral long Hairs. 


big. 303. is called a Water-Spider, it is of a ſpherical Figure, with * 


veral brown parallel Lines; between which are ſome Spots browner than 


the reſt of their Bodies. 

ig. 304. is called a Drop, its Body uniform and cranſparent, its Neck 
long, but a little crooked. 

Fig. 305. is called a Slug, its Head 1s round; Tail ſharp, Body large 
in Proportion to its Length, and becomes ſo Der in Motion as to appear 
Bren regular. 

g. 306. is called a Water Caterpillar, they are found of different Sorts, 
3” in leveral Infuſions of Plants it has been belore obſerved, that the 
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Hairs, of which we have e!ſewhere ſpoke, are planted on the two Lips of 


Spur. 


the Excrement; the reit of their Body is generally ſtored with little reg: 


Spots, and hinder Part terminated with a angular Tat --- 


the Inſide of its Body ſtrewed with many little irregular Spots, and its long 


tranſp parent Spots, which appear like Eggs. 
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this —— which leem t to turn at certain Times like the Rowel "= 


Fig. 307. is called the great aquatic Spider, its Fi igure ſomewhat ovaliſh, 
Mouth a little funk, which appears ſometimes to reach to the Middle 0 of 
its Body, its Lips are adorned with Hairs in Motion, which ſeem to have 
a Communication with a little Part that probably may be the Heart, and 
Lungs ſurrounding it; its hinder Par: is alſo furniſhed with Hairs that form 
a kind of Tail; x little above the Anus is a brown Spot, ſuppoſed to be 


lar Corpuſcles. 5 
This Sort of Animalcule is alſo found in Iufuſions of ada Straw, in 
that of Barley mixt with ſome of the Ears; in Turkey Corn, Indian Cane 
in the Mood and Bark of Acaias, or in that of whole Pepper, &c. All theſs 
different Sorts of Warer-Spiders, have Hairs round their Body, inclining a 
little from their Head towards their I ail, and mey be ſeen with a Lens of 
„2 of an Inch Focus. 
| Fig. 308. is called great Mouth, becauſe its Mouth takes up about hall 
e Length of its Body; its upper Lip is much longer than the lower, 
and are each adorned with little Hairs; its Inſide is filled with darkiſn 


Fig. 209, AB C, is named a Funnel, and 1s here repreſented under FR : 
CifFere ent Forms, in the middle one the Mouth is open and round, the In- 
ſide of its Lips are adorned with little Hairs, which have a quick Motion 


Tail generally drags after it little Pieces of Skin faltened to its Extremity. 
The ſecond is ſeen at A with its Mouth ſhut; and the third at C, whoſe 


Body is rounder, and 1 its Tail at certain Times twiſted in the Form ns: 
| Cork- ſcrew. : 


Fig. 310. hath a Head like Clover Grafs, and a forked Tall 3 its Mouth 


very mall and round. 
Fi ig. 311, is called a Sock, the Inſide of its Body i is adorned with ſeveral 


At the Lime this Infuſion was intended to be thrown away, I was 
thought proper to put a Drop of it upon the Object carrying Gla!s, and 
to examine it by the Microſcope, whereupon one of the moſt particular of 
all the foregoing Animalcula was found therein. It is a kind of Wate! 
Caterpillar, and ſo ſcarce, that no more than ſeven or eight could be found 
mn many Trials during three Days. Fig. 312. ſhews three Repreſentations 

of one of them; in that exhibited by AB, its Body is ſeen to be compoſed 
of ſeveral Ringlets, that enter one into the other, as the Animalcula con- 
tracts itſelf; it puſhes out of its Mouth a Snout compoſed of ſeveral Pieces 


!heathed in eac ch other, which are ſhewn at A C and D. The Extremity 0¹ 
this 


/ Animalcula in Fluids. 135 

tus Snout appears to be perforated in ſome Poſitions as at D; it is ſome- 
mes ſplit in two Parts, at other Times into three, as at A, where they 
aum two or three little Protuberances. At LL are ſeen two Lips furniſh- 
ed with moveable Hairs. In other Poſitions not one Hain can be teen, 
While cheſe Things were obſerving, a kind of Horn F, was ſuddenly pro- 
guded from its Breaſt : Its whole Length appear'd to be compoſed of ſe⸗ 
veral Furbelows of unequal Thickneſſes, which go one into another like 
ne Drawers of a Pocket Teleſcope: At its Tail are two very ſharp Points 
at BE, and in ſome particular Poſitions it appears in three Parts as at I. 


VV 
Infuſin of the Bark of d. young Oak. 


1 BOUT the 25th of December ſeveral little Pieces of the Bark taken 
Fo from off a Branch of young Oaks were put into cold Water, and in 
two Hours after ſome of thoſe Animalcules called Silver Bag pipes was ſeen 
therein, and on the 15th of January in a very ſmall Drop was ſeen ſeveral 
new ones. Some of them Mr. Joblot called Caterpillars, others Stockings, 
tirrup- Stockings, Sc. %% ¾ „ 
Thoſe repreſented at Fig. 313, are called golden Caterpillars, being of 
m Amber- colour, the longitudinal Fibres are ſeen from one End of its 
Body to the other, between which are little irregular Globules. 
Tig. 314. is called a Stirrup-Stocking; at C is a great Opening which 
changed its Shape every Moment, and appeared to be its Mouth ; the Lips 
were ſometimes ſo extended as to ſerve it for a Rudder to ſteer its Courſe, 
s Body was beſet with extremely ſmall Hairs. 5 ; 
That repreſented at Fig. 315, is in the Form of a Fiſhing-Net. 
| Fig 316. is another, of which the Part G H reſembles an ill-ſhaped 

Leg, the Middle of its Body appeared to be tied with an inviſible Li- 
gature. e py Ra _ 
big 317, is called a Club, its Mouth intirely cloſe, and Body ſhaped 
de one, ſeveral little Globules were ſeen within-ſide, ſuppoſed to be Eggs. 
: Laſtly, at Fig. 318, is one of another kind of the Bottle Sort, which 
am 2mongſt the preceding ones; and alſo a great Number of other Sorts 
which do not merit a Deſcription. The cold Weather increaſed fo faſt, that 
n 15 Days Time all the Animalcules in this Infuſion were deſtroyed. 
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= tne invultrious Enquirer, the Difficulties 1 in the Uſe on the commos 0 1 


Fig. 319, e a ſmall Part of the Root as it appear'd in the Micro 
ſcope, ſuppoſed to be almoſt withered and over-grown, with a great mar 
long Particles which are ſeen between K and L. The Animai: 4a rep 


or Caſes of yarious Sizes, faſtened thereto by the ſmall End : The l 
is exhibited at RX I, out of which Sheath appeared a little Animal, whe! 
fore Part was roundiſh as at A IZ. from whence procceded wo its I 


thickly ſet with Teeth or Notches as at PQRS, When they have i 
1lome Time exerted their circular Motion, they draw the W heels into thcir 
Bodies, and their Bodies wholly into their Sheath, and ſoon after thru 
themſelves out again and renew the aforeſaid Motion, Mr. TARTU 


that Part of iis Body from O to P, out of its Sheath NO; it e rad 2d 4 


jame Circumvolution) that conſiſted of four round Parts P QRS, three ol 
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S Ee T. XXXI. 
Of ſome other larger agualie Animals. 


-HE Waters every where are ſtocked with Life, which make: the 
Subject endleſs for the Empioyment of the Microſc cope, Seas, Ri. 

Us, Pounds, Ditches, and almoſt every Puddle, can preſent us with le ny 
Wo ndert but as theſe Examinations have been very little attended 
cven by thoſe who are ſupplied with Microſcopes, 1 hope theſe Direct 
12d the new Univerſal Microſcope, will be a Means to whet the Inclinat. 


k ( b 


{{ruments being here removed. 

Mr. Leeuwerboek found ſome ſurpriſing Animalcates, adhering to th 
Lens Paluſtris“ or Duck weed, which he examined in a Glaſs Tuve g. | 
with Water; one Sort of theſe were ſhaped like Bells, with long Tai 
whereby they faſtened themſelves to the Roots of theſe Weeds. = 


ſenting little Bells, + are ſeen at IST. 
On everal of theſe Roots were obſerved one, and fonetimes two Shea“ 


Wheels that had a ſwift Gyration always one and the ſame Way, nd» were 


obterved the Caſe of one of theſe Animalcules to be compoſcd oF round 
Bubbles, + as is repreſented at N, O, T. When this Animalculc had thr 


the ſame Time that ſurpriſing Wheel. work (which before was taken 
two diſtinct little Wheels, and was here plainly ſeen to be but one an th 


which were to be ſeen, the fourth being almoſt hid; its Motion was fra 
P to Q, according to the Order of the Letters. Fig. 320, repreients ft 
W heel-work by itſelf, and larger than it appeared to the Sight. 

Mr. Leeuwenhoek found ſeveral Kinds of theſe Wheel-work Animaleus 2, 
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Of Anmalcula in Fluids. 127 
in the ſlimy Matter which is to be found in leaden Pipes, or * Gutters, when 
the Water dries away they contract themſelves into an oval Figure, and a 
diſh Colour, and become fixed in the dry Dirt, which grows as hard as 
uv; but if to this Dirt you put Water, in about half an Hour's Time 
hey open, and by Degrees extend their Bodies and ſwim about; and this 
ty dic after ſome of this Gutter-dirt had been kept dry for 21 Months 
together - Whence he concludes, that the Ports of their Skin are ſo per- 
fectly clofed as to prevent all Perſpiration, by Wich Means they are pre— 
ſervo till R ain falls, when they open their Bodies, ſwim about and take in 
Nouriſhment. 5 2 . . 
Fig. 321 and 322, repreſents two of them in different Poſitions, and 
Pig. 323 mevis how they appear when dry and contracted, e © 


— 
. * 


S-yeral Species both of cruſtaceous and teſtaceous Animalcules are tu be 


found in the Waters of Ditches ; two of the former Sort are repreſented in 
Pig. 42.4 and 325, in the Poſture they ſwim with their Backs next the Eye, 


der Legs are ſomething like thoſe of Shrimps or Lobſters, but of a Struc- 
tire auch more curious; they are leſs than a very ſmall Flea, are all 
Breeders + and carry their Spawn in two Bags, which hang from their 
Sides, or under their Tail, as in Fig. 325. Theſe Bags are ſometimes feen 
broke, and the Spawn ſcattered about the Water. There is a third Sort 
amongſt theſe as beautiful as the foregoing, but not near ſo large; its 
| Shape nearly reſembles a Shrimp, and carries its Spawn as the Shrimp does. 
| Theſe three Kinds of Animalcula have but one Eye, and that placed in the 
| Middle of their Forehead ; they are often to be found ſo traniparent, that 
the Motion of their Bowels is very plainly diſcovered by the Microſcope, 
together with a regular Pulſation in a little Part, which we may ſuppoſe 


tne Heart. | 5 : 

lu the Summer-time it is common for the Water in Ditches to appear 
lomermes of a greeniſh, and ſomerimes of a browniſh Colour, which upon 
Examination by the Microicope is found to conſiſt in infinite Numbers of 
Animaletila, blended together on the Surface of it, and giving it ſuch an 
Appearance ; their Shape is oval, but the Middle either green or red, and 
ies to be compoſed of Globules, reſembling the Rocs or Spawn of 


* Loew, Arc. Nat. Tom. II. Epiſt. 149. 4 Phil. Tranſ. Ns. 288. 
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13 | Of the freſb Water Polipe, with Arms in Form of 


Horns. 


IF fs PER YT 
3 _- Of their Motion and Structure. 


HEL Nature of this Inſect is both extraordinary, and contrary to the 
I genera] received Opinions of Animal Life, and requires the moſt con- 
vincing Proofs to perſuade many People into a Belief thereof. In order 
therefore to clear up this peculiar Affair, I ſhall lay before the Reader the 
following Obſervations, which were made by Mr. Trembley, and alſo aſſure 
him, that I have repeated the major Part of his Experiments on this Animal 
with the ſame Succeſs, i 0 els ous atv oo ol. 
And firſt theſe Animals were not hitherto entirely unknown, for Mr. 
| Leeuwenhork gives a Deſcription of a ſurpriſing Sort of minute Animal, in 
the Philojophical Tranſactions, Number 283. lt is repreſented at Fig. 328, 
as it appeared faſtened to àa Root of Duckweed, whilſt in the Water, and 
about three Times bigger then it appeared to the naked Eye; this was a 
large one of the Sort, and had eight Horns: At C is ſhewn a very ſmall | 
Animalculè coming out of the other's Body, ſuppoſed at firſt to be faſtned 
thereto by ſome Accident; but on a cloſer Examination, was found to be 
a young one in the Birth, although it had at firſt but four ſmall Horns; af- 
ter 16 Hours its Horns and Body was grown much larger, and in four 
Hours more was quite excluded its Mother's Body ; againſt this on the 
bother Side appeared a little round Knob, which gradually increaſed in Big- - 
nets, and in a few Hours was pointed as at D, Fig. 328; about 14 Hours 
after it was grown much larger, and had two Horns; three Hours after it 
alſo fell off from its Mother and ſhifted for itſelf. 1 
An Engliſb Gentleman * diſcovered one of them in ſome clear Water 
taken out of a Ditch ; but with the utmoſt Attention he could find no 
mort therein, It appeared the firſt Day as at Fig. 326, but varied every 
Moment, and the Knob at a, looked like the Gut Cenum ; two or the 
Days after he obſerved ſome white Fibres at the Extremity of the K.009 : 
on the fourth it was extended at full Length, and appeared as Fig. 327 
which then convinced him this Excreſcence was really an Animalcule of the 


' ® Phil, Tranſ, No, 288. fame 
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ame Species, having ſx Horns; next Day he found it ſeparated from its 4 
Mother; it is ſeen in its contracted State as delineated by this Gentleman | 
at Fig. 329 and 330. 
There is a Near Agreement between the Obſervations of theſe two Gentle- 4 
men, both of them having diſcovered the moſt remaikable Property of the ; 
Pubs, that is to ſay, their natural Manner of mu!:;plying. They have alſo 
given us their exterior Figure, and ſome of their Motions; but their more 
ſorpriſing Properties, were reſerved for the Diſcovery of the ingui/itive and 
bee Genius of Mr. Trembley. It was alſo known to ſeveral other Gentlemen 
before him, but none of them diſcovered this remarkable Reproduction, 
which“ tound in the different Parts of a Polype after they are ſeparated, 
each diitint Piece becoming as perfect an Animal as that of hich it was 
only a a Part, : 
Mr. Trembley having taken Notice of ſome Plants, which he had taken 1 
out of 2 Uitch, and put into a large Glaſs full of Water, and employing +3 8 
himſelf in conſidering the Inſects therein contained, he caſt his Eye upon _ 4 
_ a Pole, which was fix*d to the Stalk of an aquatick Plant, and is 000+ 
ſented at Fig. 331. 
| Their Bodies a b are very ſmall, and from one of their Fatremis at. 
_ proceed icveral Horns a, c, which ſerve them for Feet and Arms, and are in, 
much {aller than their Bodies. 4 call the Extremity a, anterior, becauſe N 
it is the Polype's Head; and the oppoſite Extremity b poſterior. by q 
The firſt Sort of Polypes Mr. Trembley found, were of a fine green Co- 5 
bur, and in the Poſture of thoſe repreſented by Fig. 33 1. The firſt Motion 
| he obſerved i in them was that of their Arms, which they extend and con- 
| tract, hend and wind divers Ways; they 2lſo contract their Bodies upon 
the leaſt Touch, ſo ſhort that they appear only like a Grain of Matter. 1 
hey con ſtaatly turn themſelves towards the Light; for if that Part of t ge 1 1 
Clab in which they are, be frequently turned from the Light, they will be 
found the next Day to have removed themſelves to the light Side of the 
Gafs, the dark Side being quite depopulated. 
or! Mr. Trembley incloſed a great Glass well ſtored with green Poh hes 
in a Fate. board = which had a Hole cut on one Side in the Form of a 
Chevron, chat exactly anſwered to the Middle of the Glaſs in which the 
Lahe were: When this Hole was turned to the Light, it always hap- 
SEA that the Polypes aſſembled themſelves together at that Side of the 
Gla',, and alſo in the Form of the Chevron ; although the Glaſs was turned 
fever 9 Fj mes in this Box, a at the End of a few Days the Polypes were 
Aas found ranged as before To vary this Experiment, he turned the 
( hes n uplide- down, and notwirh :![tanding this, the Polypes always al- 
[emile: : themſelves together, and in the Form of the Chevron, whether 
3 0 inverted 
F ac 25th of November 740, Mr. Trems bey cut a Fogpe tranſverſly (for 
* of the 
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put the two Parts into a flat Glaſs, in which the Height of the W 


therefore cGbſerved it only to know how long it would remain a! 


percewed three little Points coming out from the Edges of the anten 


Day he was convinced they were Arms, and the Day following 9 ney 
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the firſt Time) but the Head Part a little ſhorter than the Tail Part, and 
ater did 

not exceed a quarter of an Inch, by which Means they might be ea; ily ob- 

ſerved with a pretty deep magnifying Glass. 

In that Inſtant the Polype was cut, both Parts contracted, and ſunk to 
ti. Bottom of the Glaſs, lie two little Grains of green Matter. Some tew 
| jours 2 ter bothi the Parts ſtretched themſelves out, and were eallly to be 

inguiſned from each other, the anterior End of the hictt being furniſhed 

n Florns, whereas the other had none at all. 

1 he firit Part moved its Arms, and the next Day he ſaw it change itz 
ace in the Glals, and both were obſerved to extend and contract 
tor ſeveral Days. 


chem. 
8 
11. only locked upon the Motion of theſe two Parts, as Sig ns of the 


weak Remains of Lite, ſpecially with reſpect to the kinder Part, and 


1 


Alke NT 
in the lcaſt hoping to be the Spectator of this ſo marvellous a Re pro, 3 


But ob! erving the cut Pieces on the 9th Day with a mannheim or 


5 laß, 


101 


End af .1 the iecond Part, which had. neither Head nor "Ars. Ti ic next 


os 


Aris came our, and ſome Days after 2“ re more , this ſecond Part hed then 


2 


erpht, , whici in a little Time was as long as thoſe of the firit Part, ſo that 


now there was no Difference between the ſecond Part and a Poiype that 


had never been cut. They both appeared ſenſible, being each of them 


LIT! 


complcat Polypes, and performing all the known Functions of firetci 21362 
themſclves out, contracting and walking. 


Aſter this he diſcovered one in a great Glaſs he had by him. which 1 


well ſtored with green Polypes, from which young ones began to hoot, 


In the Month "of April he found a new Sort of Polypes, 1 e ted at 


Fig. 332. and foon after ſaw them eat and ſwallow down Ae 


a. 
1 Longer 
. 


than themſelves, and to digeſt them aud be nouriſhed therewith - T here- 


tore this 15 A certain Proof of their being Animals. 

They are to be found indifferently upon all Sorts of aquatic Blair and 
other Bodies that are in the Water (upon which they fix themſelve by the 
Tail) at the Bottom of Ditches, and are ſuſpended upon the Surface ot the 
Water, upon Branches of Trees, Boards, rotten Th. Bits of Stra 


Stones, and many of them Mr. Tr embley nath found on the Bodies | Hen - 


_inimals, as on the Shells of Snails, c. 


The beſt Way to find them, is to take up theſe different Bodies and pur 
them in Glafles full of Water, and if there are any Polypes, they WI toon 
be perceived adhering to thoſe Bodies and mov ing their Arms. — 

Mr. Trembley hath alſo taken the Trouble of going often to the Sides 
of the Ditch in which he found tem, at a Time when. the Sun ſhore von 

the 
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the Botiom of the Water, and chofe thoſe Places where the ater was clear, 
that had an caſy Declivity, and ſays, he hath diſtinctly ſeen them at 


141 


I 


the Bottom of the Water, on all the B dies that were therein, and on its 
Cgperficis 3 by which Means he acquired thole Ideas concerning them, 
a 97 zever have attained to without this Precaution. 

1 he moſt common Poſture they are generally found | in, whether in their 
ordinary Viaces of Abode, or in Glailes, is repreſented by the Figures 331, 
ind 242 Tine peſerior End b, of the Polype a b, is fixed againſt a Plant 
„ ig. 1, Or againſt a Straw g g h, Fig. 332, the Body a b, and Arms 
44. heinz Ke nded in the Water 1 
The oneral Figure of the Polype*s Body in this Attitude is not perfectly 
tte fame; in the three Kinds of Polypes here deſcribed, the Body of on 


FAD 1-4 419 


geen ON: OS 33 t. GmNiIth from the ir anterior to their fofterior End, 


minute b eing aimolt inſenfible. 


That Sort repreſented t 18 222 are the ſame; but thoſe of the third 


I 7 
Sort, Pig. 353, differ from "the two prececing ones in this Reſpect, that 
et By GOES not d iminiſh inſenſib! y, but rom the anterior Extrem! ty a, 
to tue P 218 d, a ſometimes even to two Thirds of the Length of their 
body's A8 at d, Fig. 3 FRY becoming from this Point much fiir, "and do not 


un t tom thence to the PO oſterior End. They wave their Arms in all 


Dicctioas, as at a, 1, K, Fig. 331, at a and e, Fig. 332. and at a, Fig. 2 
1 $3. iy The Number of their Horns in theſe "three Sorts of Pe pes, is 


gere at eaſt ſix, and at moſt 12 or 13, yet nevertheleſs there are ſoin 


# © he ſecond Sort which have 18 Arms. They can contract their "Ig 


les ti vey are not above the 10th of an Inch or thercabouts in Length: 
"Or Ia that repreſenced at Pig. 333, could contract ith (elf fo as to 


ome the thoſe two Repreſentations Fig. 335. The ey can [lo ſtop at 


y greece either of Extenſion or Contraction, from the greatelt to the leaſt, 


1 he ng ones are generally avout half an Inch in Length when 


RESTNGE | Thoſe of the ſecond and third Sort are moſt commonly 
VEDVecn: 9 an Inch and an Inch; but ſome may be found of both Sorts, 
Wile Boches are an Inch and ha if long. 
lien grow fmaller as they extend, and increaſe 1 in « Bale 6 as : tney contract 
 KeMelyca 5. The Figures 331, 332, and 332 repreſent the general and 
ze of theſe three Sorts of Polypes : ; and at Fig. 362. 18 an exact 
5 Fe cation of one, as it appears in the Microſcope. 
Ay oblige them to contract more or leſs, in Proportion as they are 
TOUCHE, or as che Water in Which they are, is agitated more or leis. 
Ser, Ieh pe, when taken out of the Water, contracts itſelf in ſuch Sort, 


FT appear like a mere Lump of Jelly on the Body it is faſtened to, as 
e 33%. which Figure is fo different from what it bears when ſtretched 


* 


Lat, klat it Can ſcarce be known at firſt Sight, but when the Eye is once 


a0 e med to it, they are eaſily qiſtinguiſhe 1 from all Other Bowles that arc. 


- JUL ut vote Water, 
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Heat and Cold hath the fame Effects on the Polyper, as it hath upon al 
other Land and Water Inſects. Heat animates, and Cold benumbs, or makez 


them faint and lang j; yet nevertheleſs it requires a conſidera 


that of //2c2i#g, At which Time they are more or leſs contracted, and 
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the Heat thertof. It is not neceſſary that this Degree of Heat be Very con- 


dies, as at Fig. 331. An Inch is commonly the Length of the Arms of 


: third Sort are generally about eight Inches, Fig. 333. for which Reaſon I 


tome of which are repreſented by Fig. 337. in which Attitude they are 


Fig. 338, and 334. It is likewiſe remarkable, that the Arms of the 2d 


different Turns and Returns, as at Fig. 333. and ſometimes they direct ſome 
of them towards the Top of the Water. ea 


of ſtretching out, contracting, and turning themſelves every Way. For let the | 


Times tome of its Arms, and at others the Arms and anterior End a, 45 4 


b, and draws it to the anterior a, faſtening the End b, as at Fig. 351. after 
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of Cold, to reduce them to a motionleſs State, and that muſt be very near 


ſo remain; out as toon as the Water in which they are, acquires ſome De. 
gree of Warmth, they ſtretch themſelves out, and move proportionably to 


liderabie, but is ſufficient for them, if the Water be of a temperate Heat, | 
winch is exactly ſhewin by the 48th Degree on Farenbeidt's Thermometer“. 
The Arms of the green Polypes ſeldom excced the Length of their Bo- 


the ſccond Sort, as at Fig. 332. tho' ſome are longer. The Arms of the 3 


Mr. Trembiey calls them long arm'd Polypes. | I 
The Poivpe can extend and contract its Arms, without extending or con- 
tracting its Body; and its Body, without any Alteration in the Arms, it can 
4:10 extend and contract all or ſome of its Arms, independant of the others, 
Its Body and Arms are alfo capable of bending in all poſſible Directions, 


ometimes found; the Body and Arms can alſo twift themſelves, as at | 


and ad Sorts of Polypes, generally bend at ſome Diſtance from their joining 
F * n 855 


The third Sort. for the moſt Part, let their Arms hang down, making 


Their progreſſive Motion is performed by Means of that Faculty they have 


Polype a b, Fig. 349. be fixed by its poſterior End b, having its Body a b, 
and Arms extended in the Water. In order to advance, it draws itſelf to- 
gether, by bending its Body on whatever it moves; and then fixing its an- 
tericr Erd a upon this Body, ſometimes the anterior End only, at other 


* 


Fig. 350. When the anterior End is well fixed, it looſens the poſterior End 
which i again looſens its anterior End a, and ſtretches it out, as at Fg 352.7 
Thus much for a general Deſcription of the common Steps a Polype makes 
in moving from Place to Place. ; 
IEEE _ . 8 X4:Taghng 
They walk very flow, and often ſtop in the Middle of a Step, diſpoling 
of, and wine ing their Body and Arms every Way; as at Fig. 338. 
4 | . ; * | g . 
* Far-nheidt's Thermometer, as well as thoſe of Sir Yaac Newtun, Mr. Reaumeu”, 4 8 * 
and others may be had at my S-9p, made after the BesT Manner, and graduated e 
from actaa Experiments ; at Tych: Brahe's Head, in Fleet-ftreet, Lonvox. cond 


4 


| 

| 

| | | | 
hk 1 Th Mi | 8 1 f 
Front? Sag. 298. Bowles jc 


Of the freſh Water Polype. 143 
cometimes they make an extraordinary Step, as follows, Let the Pelype 


| b, Fig. 353. be fixed by its poſterior End b, and its Body and Arms ex- 
tended in the Water. Firſt it bends its anterior End a, towards the Body 


on which it moves, and fixes it at a, Fig. 354. after which it looſens its 


eeferior End b, and railes it up perpendicularly, as at Fig. 355. then bend- 


ng its Body to the other Side, fixes the poſterior End b, as at Fig. 356. 


ad looſening the anterior End a, raiſes it up again, as at Fig. 357. 
The third Kind of Step the Polype makes, is in the following Manner, let 


the Polype a b, Fig. 358. be fixed by its poſterior End b againſt the Side of 
Alas. Its Body, and molt of its Arms being {ſtretched out forwards, and 


Ine of irs Arms a c, fixed againſt the Glaſs at c: When the Polype is in 
this Attitude, it looſens its poſterior End b, and contracting its Body, draws 
it up a little nearer to the Point c, and fixes it againſt the Glaſs at d, after 
which it repeats the ſame and fixes its poſterior End at e, and fo on. All 
that is here ſaid of the Poſypes progreſſive Motion equally reſpects the three 
"1 EO PE, 

Ihey deſcend to the Bottom of the Water, and come up either by the 
Aids, or upon aquarick Plants, and often hang down from the Surface 


thereof, by their poſterior End, as at b, Fig. 334. and are often ſeen to 


ſuſpend themſelves by one Arm only, as at c, Fig. 339. They walk as well 
upon the Superficies of the Water, as upon thoſe Bodies juſt mentioned; 


uu perform the ſame Motions in a Glaſs, as they do in greater Waters: 
They pals over Plants or other Bodies; they go up the Sides of Glaſs, 


even to the Surface of the Water, and pals either under or over it, and 


lometimes reſt themſelves there; then tney march to the oppoſite Side of 


the Glats, and ſo deſcend to the Botton. „„ 
i you examine the Extremity of a Polypes Tail, while it is ſuſpended, 


+ b, Fig. 334. (from the Surface of the Water) with a magnifying 
vials, ir will be found a little out of the Water, ſomewhat concave and dry, 


d bande, Fig. 359, and to prove that this Circumſtance is abſolutely 


1 to ſupport them at the Superficies of the Water, only wet the 
cry F 


Bottom. 


| > a Polype defigns to paſs from the Sides of a Glaſs, to the Superficies of 
L. * ate 


it need only put that Part out of the Water by which it would be 

_ Wppor , and give it Time to dry, which is what it always does, and what 
may exlily be obſerved, If, for Example, a P2lype is fixed againit the Sides 
0 y 12 ncar the Superficies of the Water, (on which it intends to go) as 
ei, Fig. 359. in order to convey itſelf thither, it raiſes up its anterior 
— Puts it out of the Water, there letting it dry, then looſening its 
Tor End f, from the Glafs, draws it up, and puts it above the Water, 


where ; ; 

os alſo becomes dry in an Inſtant, and capable to ſupport the Polype, 
Fon which it draws its anterior End under Water, and remains e 
I rom 
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id with a Drop of Water, and the Polype will immediately fall to the 
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Fi, af nu a Poſype from the Surface of the Water, becauſe they are 
10 be found fuſper ded there of themſelves. To effect which, take 
Hand an tlair- Pencil, and in the other a a pointed Quill, or a Truth ic 
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rom its Surface, as at c and b, olten extending its Body and Arms. 
It has be C11 often found neceſſary, in the Courte of theſe Experimems. to 


_ alway 
n _ 


wich the Perc ile looſen the Polype from the 6 laſs, and gradually raiſe it Near 
the Top vi the ater, in ſuch a Manner, that the anterior End of the Þy. 
%% be next the Point of the Pencil; then lift it out of the Water, and keep 
i: lu for a AMloment, nay 2 Minute if you will; after which thruſt the Pl 
of the Pencil, together with the anterior End of the Polype, by little and lit 
th. under the Water, until no more than about half the Tenth of an Inch 


of the Polype's Tail remains above its Surface ; at this Inftant, with the 


pointed Quill, remove that Part of the pohpe from the Pencil, which 


W 


18 n y in the Water. And at the ſame Time blowing againſt the 


Polype, its Tail will be alſo looſen'd, and remain out of the Water, 


\ 7 'olvpe, that is already ſutpended, may be removed from a Glaſs of 
dirty Water, to a clean one with freſh Water, by endeavouring to place 


the Pencil parallel to the Polype, and in this Poſition to advance it g. 


dually till it touches him, he will then apply himſelf againſt the Pencil, 
and on being drawn out of the Water, its Tail, which was dry before, 
w. Wal. remain io ; ; and it may be immediately por into the cican Water, by 


>>ſerving the foregoing Directions. 3 
Peolypes commonly fix their Tails to Stones, or aguaticł Plants, Ke. ſo 


faſt as to prevent their being drove away by the Stream, and are ſometimes | 


ixed not only by their Tails, but by two or three of their Arms alſo, 


_ which they direct different Ways; and being thus fixed cannot be toſſed a | 


bout by the Motion of the Water. 
Two long armed Polypes ſuſpended from the Surface of he Water | in a 
Glaſs, are repreſented exact'y in the Poſition they were found, at a, b, and 


c, d, Fig. 359+ One of them d c, had two of its Arms d, i, and d, K, fixed 
againſt the Bottom of the Glaſs, but on oppoſite Sides thereof, it i and k. 


The other a b had alſo one Arm a g, fixed againſt the Bottom of the Glas. 
at g, ani its other Arm a h, fixed againſt the Side at h; they held them 
ſe hs lo tait in this Polition, Laat the Glaſs Was forcibly 1 ſhaken before ney 
guitted their Hold. 

The Polype's Mouth is ſituated at the anterior End of its Body, n the 
Nliddle between the ſhobting forth of the Arms. It is very often ſtretch⸗ 


ed out, at which Time it repreſents 2 little conical Nipple, às at 2: MIS 


333, and Fig. 343. The Cone it forms appcars ſometimes truncated. 4: 
at a, Fig. 362. At other Times no Nipple can be diſcovered, the E 

val between the Arms being cloſed, as at a, Fig. 338, and 344. in ots 
otras ca It 1s hollow, being oven, and a little widen) d, as at !, FS 


| um 
331. dr at e, Fig. 332. and a, L ig. 362, it is not only © open in this pe 


ſance, for if it is obſerved with a magnifying Glaſs, when flat, or when it 
©ms a truncated Cone, a little Hole is generally ſeen at the End thereof, 
which is repreſented, as it appears when magnified at a, Fig. 362. 

The different Opening of the Mouth and Lips, are ſeen Fig. 343, 344, 
. Mouth opens into its Stomach, forming a Kind of Bag or 
Gut, from Head to Tail. The naked Eye may be convinced of this, but 


much better if it be armed with a Microſcope. It is exactly reprefented as 


it appears through the Microſcope at a b, Fig. 262.5 
Mr. 7rembley not being ſatisfied that the Polype was perforated from End 
to End, by only obſerving it from without, cut one tranſverſly into three 
Parts, each Piece immediately contracted itſelf, and remained very ſhort, . 
and being all three placed on the flat Bottom of a ſhallow Glaſs full of 


Water, and viewed through a Microſcope, from the upper End, the Bot- 


tom of the Glaſs was ſeen through the lower, ſo that all the three were viſi- 
vly pertorated z they are repreſented as they appeared in the Microſcope, 


by the Figures 340, 341, and 342. Its Mouth was at the anterior End of 


one of tnele Parts a, Fig. 340. and was then wide open. The poſterior 
Extremity was at the End b of the third Part, Fig. 342. as this Piece was 


perforared thro', it plainly appears, that the Tails of the Polypes are alſo 


open. 


This Perforation which is continued from one End to the other of the 


Paſre, is called the Stomach, becauſe it contains and digeſts the Aliments, 
and the Skin which incloſes the Stomach, and forms this Bag, is the very 

Skin of the Pohype. Therefore the whole Animal conſiſts but of one Skin, 

diſpoſec in the Form of a Tube or Gut, open at both Ends, 8 


Fa Pelype be obſerved with the Microſcope, its whole Body appears 
| like Shagreen, or as if it were ſtrewed with little Grains, as repreſented a: 
2, both when contracted or extended, it is more or leſs varied ac 


y 


cording to theſe or other Circumſtances 5 
li the Lips of a Polype be cut tranſverſly and placed upon the Object 


carrying Glats, in ſuch a Manner as that the cut Part of the Skin a, Fig. 241, 
may lie directly before the Microſcope, it will be found to conſiſt of an 
finite Number of thoſe little Grains throughout the whole Thickneſs of 


ti? Sin: Therefore, in order to know whether the Inſide of the Stomach 
nad any of the like Grains; Mr. 7. rembley opened ſeveral of them in the 


following Manner; by putting a Polype upon his Hand, he made it, by 
touching, to contract as much as poſſible, and then he introduced a very 


une Point of a Pair of Sciſſars into its Mouth, and. forcing it out at tlic 


tail, and immediately cloſed the Sciſſars, which cut one Side of the Polyp2*s 
Skin from the Top to the Bottom, and laying it open from one End to the 
other diſcovered the interior Superficies thereof, which is repreſented as it 
appeared in the Microſcope at Fig. 346; and this was allo compoſed of as 
great 
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the Point of a Pin, ſtriking them againſt the Glaſs, and endeavouring to 


him, you'll ſeidom be diſappointed of ſeeing thoſe Grains ſeparate from 4 
The Surface of the Polype from which they fall becomes irregular, and is 1 


and at laſt their Form, as at a, Fig. | 48, and nothing 18 to be found in ts 


een a little aſunder, which when contracted almoſt touch, but ſo that In- 
tervals are left between them, as at Fig. 363. When at a certain Degrec iſ 
of Extenſion, its Surface ſeems only to be ſtrewed with Pimples as at Fig. 
464, which continue ſtill to ſeparate, as the Arms extend, and art at /at: 
placed upon a Thread ec e, Fig. 365. Theſe Pimples are formed by the 


Beads, Fig. 365. 


_ cially if the ſeveral Portions thereof be carefully obſerved with a large Mag- 


| A Tm. | 
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oreat 2 Quantity of the ſame Grains as the exterior Superficies and the Edg 


a, of the cut Piece of Skin, Fig. 346. To examine theſe Particulars ; 
little farther, a Bit of the Skin was laid upon the Object carrying Glak ; 
a Drop of Water, and placed before the Microſcope, a, Fig. 347. and forms 
of theſe Grains ſeparated therefrom, as at b, c, d, by preſſing them wit 


tear them in Pieces; the Grains ſpread themſelves to all Parts of the Wa 
ter, and at laſt remained in Heaps as at e and f. I 
If a Polype be carefully placed before the Microſcope, ſo as not to wound 


ſome Part or other, and that in the moſt healthy Polypes ; but when they M 
{-parate in large Quantities, it is a certain Symptom of a dangerous Illneß. W 


no more terminated as before. The Grains fall off from all Sides, it con- 
tracts itſelf, the Body and Arms ſwell and loſe their ſhining Whiteaess, Ml 
Place but an Heap of Grains as at b. % ͤ ¾ ́ 1 4 
The Structure of the Polypes Arms bears a near Reſemblance tov that of 
its Body; and when obſerved with the Microſcope, we find their exterior 
Surface to appear ſhagreened alſo, Fig. 362, an Arm much contracted 4 
appears extremely ſo, and even much more ſo than the Polype's Body. 3 

If a ſuſpended Arm that extends itſelf be obſerved, the Grains inay be 


Re- union of many Grains, and at the firft Glance appear like a String of | 


The different States of a Polype's Arm, may be obſerved at the fame 
Time, in the ſame Arm, but at different Places thereof, by caſting the Eve, 
armed with a Microſcope from one End of the Arm to the other, ant eſpe- 


nifer, they will appear as at Fig. 363. which repreſents that Part of the 
Arm ſtretched out, which is near the Polype's Head, the Grains thereof be- 
ing bur little ſeparated, but are farther aſunder in Fig. 364. which :s ab 
the Middle of the Arm; and Fig. 365. ſnews the Grains as if they were 
ztrung upon a Thread, as they are ſeen upon the Extremity of a P 


This Extremity is often terminated by a Knob, and the Hair: marked 
e, e, Fig. 364, 365. are tranſparent, and may be ſeen with the firit ad 
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EVE q | 3 b 5 PF 4. 4 if y | | 
The beſt Method to obſerve a Polype's Arm, is to chooſe one that is MET If 
. | . | 5 1 1 
gxed to the Side of a Glaſs, and near the Superficies of the Water; at which 1 1 
Moment, any one of its Arms being very well extended, take a Pair of Nip- n | 
-« in one Hand, and a Slip of Glaſs, about two or three Inches long, and 1 j 1 
diulf an Inch broad in the other, holding it at one End between the Finger _ i 
— 1 11 1 | — 128 {4 ik 
and Thumb; then with the Nippers, or a pointed Quill, pull the End ot 11 | =! 
he Arm gently out of the Water, and the reſt will follow. If it is not 1400 T1 
ſtretched enough, ſtretch it more, by drawing it out, tae Polype ſtill re- 1 bil | 
naining fixed to the Glaſs, put the Arm upon the Slip of Glaſs, and turn {| | 14 
zt under till it meets itſelf again; then giving it a Jirk, the Arm will break 1 i 
of on both Sides the Slip of Glaſs, one Part remaining with the Po/ype, and 112% 18 
be other in the Forceps, and the middle Part will ſtick upon the Glaſs Slip, mm 4 
nin which Manner it may be applied to the Microſcope, and preſerved for | | i | 


ſeveral Days, as well as when it is at firſt taken out of the Water, for when 


acc dry it does not change for a conſiderable Time. 


Of the Polypes Food, and Manner of their ſeizing 


2 e bun gate ac”, Gat, ot - 


upon, and ſwallowing their Prey. 


Fi was ſome Time after the Diſcovery of the ſecond Sort of Pohpes, be- 
] fore Mr, Trembley could find out a proper Food to nouriſh them, but 
the Water at that Time happen'd to be plentifully ſtored with a Sort of 3 

Millepedes, Fig. 360. ſmall enough, and about + ths of an Inch in Length. - . 
They are remarkable for a Horn, or fleſhy Dart, proceeding from the fore | 
Part of their Head at d. Mr. Reaumeur hath called them darted Millepedes. #10 
They 'upport themſelves, and ſwim in the Water by Means of the ſeveral | 
wilt infections they make with their Bodies; they reft themſelves, and | 
cre upon all the Bodies they meet with, and are often found in great 
Numbers upon aquatick Plants, thoſe upon which the firſt Pohpes of the 
lecond Sort were found, were well ſtocked with theſe Millepedes, and were 

a ken out of the Water together with them, and put into the ſame Glaſs 

without any Deſign, 
_ 4\ few Days after the anterior End a; of a Polype, Fig. 366. was ob- 
ved, with one of theſe Millepedes partly within its Mouth, and the other 
Part yat without it at m, not knowing at firft whether the Polype was eat- 
1g the Miltepedes, or whether the Millepedes had introduced itſelf volun- 
ali into the Polype's Stomach, to be nouriſhed there, to lodge its Eggs, 
; 8 its Young therein, but at laſt it was entirely enter'd into the P- 
pe 5 DOC y. — | 2 
Tue 'ong arm'd Polypes being the moſt remarkable in their feeding. * 
U 2 Or 
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for that Reafon principally, Mr. Trembley thought proper to deſcribe theſs 
E-XPerIments, upon that Sort, from which one may eaſily Judge the 
tame of the other two Sorts. 

To ſce theſe Polypes ſeize their Prey with their Arms extended, the: 

muſt be put into a Giafs, 7 or 8 Inches deep, if the Polypes are fixed to 
the Top of the Giafs, their Arms for the moſt Part hang down towards the 
Bottom, This is then the moſt convenient Situation to give them Food, W 
and to obſerve how they manage it. To this End one might cauſe them 3 
to hang from the Surface of the Water, but this Expedient is not always : 
beit. 

The Polypes we breed, ad feed, are commonly infeſted with little Lice, 3 
it is therefore neceſſary to cleanſe them from theſe Tormentors, by rubbing E: 
them with an Hair Pencil, and it the Polypes ſuſpend themſelves from the 


Surtace of the Water, it is ſcarce poſſible tor them to be freed from theſe 


Lice, In that Caſe make the Polypes fix themſelves to a Packthread, or 
fix them to it, as at Fig. 367. at the Place b, letting the two Ends hf, 4 
and k g hang down over the Edges of the Glabs.” One may then firoke I 
them even ſomething rudely, backwards and forwards, with an Hair 
Penci!, without pulling them off, and in changing the Water, only take 


hold of each End of the Pack-thread, draw it gently out of the Water, WW 
and put it immediately into another Glaſs, prepared for its Reception. 
If ſeveral of theſe Pack- thread Strings are put into a Glaſs well ſtored 
Vith Polypes, there will be always ſome that will fix * themſelves thereto. WW 


When the Arms of the Polype are well extended, put a Millipedes, or ili 


any other Worm into the Glaſs, and with the Point of a Pencil, puſh it to 


one of the Arms, which it no ſooner touches, but it is ſeized, and when 
the Millipedes m, c, n, or Worm perceives itſelf taken, it endeavours by 


very quick and ſtrong Efforts to diſengage itſelf, often ſwimming and drag. 


Zing the Arm ac, Fig. 367. from one Side of the Glaſs to the other; this 


violent Motion of the SMiilipedes, obliges the Polype to contract its Arm, 


in the Performance of which he often diſpoſes them in the Form of a Cork- 
ſcrew, o i, which alſo contributes to the ſhortening of it. The Millipedes 


by its continual Struggles, entangles itſelf in the Arm that holds it, min, 


and often meeting with other Arms, they alſo aſſiſt, and with a ſudden 
Pull, enable the Polype to contract himſelf, or to draw near his Prey. and 


in an Initant the entangled Millipedes is convey'd to the Mouth, agaiat: 
which it is held and fabdued. 


When a Polype hath nothing to eat, its Mouth i is generally open. 8 
nat ſo ſmall that it cannot be ſeen without the Aſſiſtance of a magniiyiz 
Glaſs: Whereas, as ſoon as the Arms have conveyed a Prey to the M _ 


t opens itſelf more, and always in Proportion to the Size of the Anima! 


* Hiſt. de Polyp. p. 85. 
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Of the freſb Water Polype. 


that is to be Jevoured ; its Lips gradually dilate, and preciſely achult them- 
(elves, to the Figure of their Prey. 
All the Worms which are ſeized by the Polypes, do not preſent them 
eres in the fame Manner to their Mouth; for if the Worm preſents itſelf 
by one of its Extremities, it is not requiſite the Polype ſhould open its 

Mouth conſiderably, neither does it open otherwiſe, but * to give 
Entrance to the Worm, Fig. 366. 
" If the Worm is not too long for the Stomach, it remains therein ex- 
naded; but if longer, that End which firſt entered bends, and when it is 

entirely ſwallowed it may be ſeen folded within the Polype, Fig. 379. 

When the Middle or any other Part of the Worm 1s preſented to the Poly- 
pes Mouth, it ſeizes this Part with its Lips, extending them on both Sides, 
and applying them againſt the Worm; at which Time its Mouth takes the 
Form of a Boat pointed at each End, Fig. 368, after which the Polype 
| gradually cloſes the two Points of its Boat- like Lips, which doubles the 
orm in (hat Part, and fo it is ſwallowed, Fig. 369. | 
As ſoon as the Stomach is filled, its Capacity and the Skin thereof is 
| augmen's d, and the Body becomes ſhort, Fig. 372. its Arms alſo are for 
duc molt part contracted. The Polype hangs down without Motion, and 

appears „ be in a State of Numbneſs, and in Shape very different from 
_ that of is Extenſion, Fig. 367. As the Food digeſts, and it voids that which 
dees not ſerve for Nouriſhment ; z its Body lengrhens, and gradually reco- 
vers its natural Form. 

Mr. P. —_ finding theſe Millepedes a proper Food for the Polypes, - 
collected a great Quantity of them, to feed thoſe he kept in Glaſſes, and 
_ {ound them in Swarms at the Sides of Ditches, creeping | on Plants, and all 
or Bodies that were in the Water. x 

\lſo on obſerving how voraciouſly the Polypes eat theſe Millipedes, he 
25 gin! ein was not the only agreeable Food to them, and was therefore 
rous of finding out other Animals to nouriſh them withal, beſides the 

Trouble of getting a ſufficient Quantity of Millipedes from other Places 


90% up 799 much Time; upon which he opened a Polype that was taken 


out of 0 Water, with its Belly full of Food; from whence cgme out little 
'N[&ts, which he calls Pucerons or Fleas, and amongſt theſe another Sort 
at multiply extremely, and are often eaſily to be procured 1 in great Quan- 
e the Fig. marked p, at the End of one of the Arms, Fig. 367, 
hich repre ſeats one of theſe Fleas of its natural Size, and as it appeared 
A Fro Vicroſcope at Fig. 361: They are exactly deſcribed by Swammer- 
. und are remarkable for two branching Arms, which proceed from 
1, which ſerve them inſtead of Fins. The Arms inclined Swam- 


® Swam. Hiſt. de InſeF. p. 86. c. Edit. d. Leid. 1737. 
merdam 
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170 . Of the freſh Water Polype. 
nerdam to call them by the Name of Paceron branchus, they are cont; 
nually ſkipping about the Water, and are generally ſomewhat reddiſh. 8 
On putting ſome of theſe Purerons into a Glaſs with Polypes, they pre. 
ſently ſeized on ſome of them, and began to extend their Mouths, firſt 1 
che Form of a Concave, in which Part of the Plea is lodged, as at: 
Fig. 370. the Lips continue to enlarge, till they included the Puceron, and 
then entirely cloſe themſeives again. e 
The Polypes are not content with two or three of theſe Pucerons, but wil! 
continue to ſwallow them till the Sides of their Stomach are ſo increaſed, 25 0 
contain two of theſe Fleas in Breadth one by the Side of the other, a; x 
Fig. 271. which was abſolutely full from Head to Tail. If it be one e 
the third Sort, the narrow Part of its Body b d, Fig. 372. generally te. 
mains empty, but ſometimes this alſo is forced to increaſe and receive ſome 
of thoſe Fleas, When the Polype hath ſwallowed no more of theſe Fl 
than can be contained within its Stomach ; its Body, in that Caſe, becomes 
very ſmall near the Head, and forms in that Place a Kind of remarkable 
Neck c, Fig. 373. 3 a 


If a Number of theſe little Has be haſtily thrown into a Glaſs of hungry | 
Polypes, their Arms are foon ſo loaded with them, that one can ſee no- 
thing but a confuſed Maſs of theſe Pucerons gathered together, near 
the Polype's Mouth a, Fig. 375. which they ſwallow one after another till 
they are entirely full. 3 by Eo  wll 
So long as theſe Pucerons could be procured, he fed his Polypes with no- 
thing elſe : His Method of fiſhing them out of the Water, was with a 
ſmall Hoop, of about 8 or 10 Inches Diameter, made of Braſs, or Iron 
Wire, to which was faſtened a Pouch of Linen Cloth, and the whole tied 
to the End of a Stick. This being put ſlope-wiſe into the Water, where 
there is a Quantity of theſe Animals, may be eafily moved to and fro, an, 
Way you ſee Occaſion, by which Means the Fleas will be gathered toge- 
ther into the Hoop. You may then put them into a Glaſs of Water, 
which will ſwarm therewith from the Beginning of June to the End of Sep- | 
tember ; theſe were eaſily to be procured, but when they began to fail, i 
was at a Lofs to find out other Nouriſhment for his Polypes. ; 
He went ſeveral times a Day to the Water-fide, which had before tor : 
long Time furniſhed him with Fleas, and ſtooped down near the Surtace 
of the Water, endeavouring to diſcover young ones, but all in vain ; Ae. 
vertheleſs in ſeeking theſe he ſaw ſeveral Places at the Bottom of the W. 
ter, with Worms all ſtanding an End, one End of which was in the E27" 
and the other End out of the Earth in the Water, making continua! - 
dulations, Fig. 376. He thought, as foon as he ſaw theſe Worms, the, 
would ſerve to nouriſh the Polypes, and to make up for the Fleas he wanted, 
and the Millepedes which could at that Time be found only in ſmall (ua? 


Qries z it was with a great deal of Trouble that he took up ſome - ae 
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Of the freſh Water Polype. 
h he gave to the Polypes who eat them. Therefore, to pro- 
f theſe Worms as you may have occaſion for, you need only 
Circle of Iron Wire, two or three Inches Diameter, to the End of a 


Worms, whuc 
cure as Many © 


dick, and putting this into the Water, and about half of it under the 
Fart, run it along a little Way, always holding it in the ſame Poſition, 
x 
wy and bring up a large Quantity thereof, which on ſhaking the 
Wire Circle in a Glaſs of Water, will all fall to the Bottom. If the Ditches 
vhere you fiſh for theſe Worms ſhould be cover'd with Leaves and Herbs, 
«i; neceffary firſt to cleanſe them with a Rake, before you put in the Iron 
Crcle, otherwiſe youll get but few Worms at a Time. There are alſo 
wer Places fo muddy, as to hinder the Wire from holding the Worms; in 
iis Cafe it is expedient, that you throw upon the Mud fome Inches of 


Land, lor as the Worms are obliged to keep Part of their Bodies above 
Superb cics of the Earth, they quit the Dirt, and paſs into the Sand, and 
ain near the Superficies thereof. They may be taken in very great 


1antitic*, after preparing the Bottom of the Water in this Manner, 
Theſe Worms are found in great Abundance in the Mud of the River 
ane when the Tide is out, they rife in ſuch Swarms on the Surface 
thereof, that it appears of a red Colour. | 
You may give to each Polype a Worm much longer, and alſo a little 


"ucker than the Polype is when extended; but then Care mult be taken to. 
© the Worm fall upon their Arms, otherwiſe they will miſs of them, be- 


cauſe ihey fall directly to the Bottom. Their Senſe of Feeling is ſo deli- 
date, that if a Worm touches even the utmoſt Extremity of theſe very 
ander Arms, they immediately by claſping them about it, invelope 
and fetter it in ſo many Places, that it is ſoon render'd uncapable of ſtrug- 


nung to any Purpoſe, it eaſily yields, and at laſt is ſwallowed into the Po- 
; \ype's Stomach, Fig. 380. where it may be diſcern'd thro* the Polype's 


Kan. 


tue Winter, therefore if you gather a ſufficient Quantity of them in Novem- 


er, and put them into large Glaſſes full of Water, with three or four Inches of 


£271 2: che Bottom, you will have a Supply for the Polypes all the Winter, 
ame aſh them up out of theſe Glaſſes, as out of the River. 


g metimes a pretty thick red Worm, about half an Inch long, is taken 


-" wit: che reſt, and is repreſented at c d, Fig. 382. It is the ſame as that 


beg by Mr. Reaumer, in the Firſt Memoir of the 5th Tome of his Hi- 
+0) of inſets. Page 29. 3 
koh pes may alſo be nouriſhed by theſe Worms, but they are more diffi- 


o tlem to digeſt, and not at all fit Food for them in Winter. 


rent 


a little inclin'd; this will meet the Worms, and drag them along 


| Theſe Worms are the beſt Nouriſbment for the Polypes, eſpecially in 


. 7rembley hath alſo ſeen them eat a Worm, which he calls a tranſpa- 
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rent Tipula, of which Mr. Reaumer 


but the extreme Vivacity of this Fiſh, was almoſt too much for ohe, 
encounter with; however, all the Polypes that ſeized them, 


receive the Fiſh : One of the ſecond Sort is repreſented at Fig. 377. which 


rent, and flexible, it took the Form 
Water, they are very well nouriſhed with Z/orms, and the Nymphs of Gal. 
Entrails of Freſb-Mater Fiſh, and Butcher's Meat, as Mutton, Beef, a 


cut of a Ditch, imagining, that a great Number of little Inſects might be 
lodged therein, or at leaſt the Eggs of ſome; which Experiment ſucceeded 


a two-fold Shell ; when this Shell was but a little opened, they put forth 
ſeveral minute Feet or Arms, that move exceeding quick, and by Means ot 
this Motion they ſwim. Theſe Animals place themſelves upon all Bodies 


lvypes being put into this Veſſel, without taxing any other Care of them, 
were nouriſhed therein, and multiplied for eight Months. 


(at the Bottom of them) taken out of Ditches in the Summer- Lime, wil 


fully employed, and will fave the Trouble of feeding the Polypes we inen 
do preſerve, and alſo of often changing the Water. But when it s | 


_ Veſlel, will always remain clean. 
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„ ſpeaks in the 40th Page of the Meng 
Juſt cited. 5 


o 


Having in the Month of Fune taken a great Quantity of little Bi 
bout four Tenths of an Inch long, and given ſome of them to the Poe.“ 


them to 
cid {wallow 


them, and the Tails of the long armed Sort were obliged to ſtretch open ty 


had ſwallowed one of theſe little Fiſh ; and as its Skin a b, was ſo tranſpa- 


thereof, and appear'd like a Fiſh wir 
long Whiſkers. : Wit 


The Polypes eat the major Part of thoſe little Inſects that are found in freſh 


and other Flies; they will allo eat larger Animals if they are cut into lit: 
Pieces, as Sails, and other larger aquatick Inſefs, and Earth Worms, the 


Veal. 5 _ 30 
Mr. Trembley put into the Bottom of a Veſſel, ſome of the Farth taken 


very well, for from the End of February 1742. it was ſtored with variuy; 
Sorts of little Animals; but particularly with one Sort, which is incloſed in 


they meet with, and are about the Bigneſs of a Grain of Sand; ſome Po- 


Whence it appears, that large Glaſſes or Pails, thus prepared with Earth. 


be a convenient Reſidence for the Polypes; for beſides thoſe Inſect Eggs 
that are contain'd in this Earth, may be very often ſeen (eſpecially it the 
Water in the Glaſs be expoſed to the Air) the Spawn and Nymphs of G 
and of Tupula, or Water-Spiders, &c. Theſe Veſſels may then be Jucctts 


changed and cleanſed for ſome Time, it is generally filled with an ©» | 
as fine as Hairs, in which the Polypes entangle themſelves, and oy e 

we are hinder'd from looking within-ſide, if the Veſſel be not made © 
Glaſs ; however this Inconveniency is prevented by putting into each Veſſc 
a few aquatick Snails, more or leſs in Proportion to its Size; they will - 
theſe Plants as faſt as they grow, whereby the Water, and the Sides off 


Some 


: 
! 
1 
: 
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Of the freſb Water Polype. 41 

Sometimes two Polypes ſeize the fame Worm, and each begins to ſwal- 
wits own End of the Worm, continuing to do ſo till their Mouths meer, 
Fig, 378. In this Poſture they remain for ſome Time, after which the 


Worm breaks, and each Polype hath its Share ; but at other Times the 
pittle does pot end there, for each of them continuing to diſpute the 


Prey, one of the Polypes opens its Mouth advantageouſly, and attempts 


9 fwallo the other Polype with its Portion of the Form, which he effects 
n ſome Degree, and ſometimes almoſt entirely: as at Fig. 380. Neverthe- 


leſs this Combat ends more happily than we can at firſt believe, in Behalf 


of the devoured Polype ; for the other gets the Prey entirely out of its 
Sromach, and the devour'd one comes forth again ſound and ſafe from the 
Body of its Enemy, after having been detain' J there above an Hour. 

poly es can eat a great deal at a Time, and they can tall a great w While; 1 
1d they void their E xcrements at their Mouth. 


After a Worm is ſwallowed, the Tranſparency of the Polype's Skin will 


permit us to fee it diſtinctly, as at Fig. 379. the Worm gradually loſes its 


Form, Logs is at firſt macerated in the Stomach of the Polype, the Juice 
nouriſhes, and being ſeparated, the Remains thereof are thrown out at the 
Meath,” ba at Fig. 381. 


t is allo obſervable, that their A are puſhed backwards and for- 


wards, ir2mM one Extremity of the Stomach to the other, which contri- 
dutes wach to its Digeſtion; which Motion may be {cen in the Microſcope, 
i you chooſe a Polype that is not too full. 

non {preads the nouriſhing Juice all over the Stomach. 
vation of this Kind, it is ; belt to feed the Polypes with ſuch Aliments as can 


This Kind of periſtaltick Mo- 


beftow a 7:vely colour?d Juice; for Example, thoſe Worms whoſe Inteſtines 


are full of a red Matter, for by this Means we may ſee, that this alimental 


Moilt: re 15 conveyed not only to the Extremity of the Body, but alſo into 
its Arms; whence it is plain, that a Polype's Arms are perforated, each of 
them forming a Kind of Gut, which communicates with that of the Body. 
Ibis was confirmed by exarnining a Polype, which had ſucked the red 
latter contained in the Inteſtines of a flat Worm, Fig. 383. Its Body is 


_ vf 2 .r2nfparent White, and Inteſtines extreamly viſible, "and of a crimſon 
Red , Care ruſt be taken to chooſe thoſe which are of a proper Size for 


the Po] pes to ſwallow ; they come out of the Polype's Body without be- 
S acc rated, the red Matter which was in their Inteſtines being only ex- 
acted from them. 

gor ais Experiment was yet better N 4 on giving a Polype ſome 

vis of the Skin of a little black, flat Snail, to be mer with in great Abun- 


ance in Ditches, The Matter of this Skin was ſoon reduced in the Polype's 


tomach to a Kind of Pap, principally compoſed of little black Fragments, 
*- © exammirg their Motion attentively with the Microſcope, were 


be drove about in their Stomach, and to pals from Head to Tail, 
X 3 and 


But for an Obſer- 
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were again repelled from thence towards its Mouth, and into the Arms, 


the lame Colour to themſelves, and likewiſe that they will faſt a great | 
while, but then they waſte proportionably to their faſting. EY 


Oval Figure, and generally white; they run very ſwift upon the Polype's 
Body, and crowd about its Head more than any other Part, as at Fig. 355. 


and Lice, as they appear in the Microſcope. If proper Care is not taken 


which after having been clean 
became a very fine Polype. 


take them up one by one with a Quill, cut Scoop- faſhion, and place them i 
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154% Of the freſb Water Polype. 
and into their Arms, even to a Thread; and afterwards were ſent back in 
to the Stomach, and chaſed from thence to the Extremity of the Tail, an 


| and 
to on continually, 


Theſe Experiments were ſeveral Times repeated, and ſucceeded in the 
lame Manner. 5 | | 

They are alſo a Proof of the Polype's Arms being tubular, and 
have an open Communication with the Stomach. 8 

The Arms of the Polype are of the ſame Colour with its Body, and a; 


that they 


Heap of the extravaſated Grains before ſpoken of, are of the ſame Colour 


allo z it is therefore evident that the Colour of the Polype depends on the 
Colour of thoſe Grains which compoſe the Skin, (for when the Polype be. 
comes white, they loſe thoſe Grains) and their Dependance is upon the nu- 
tritive Juice, drawn from the Aliments. 88 

| Thele Grains, for Example, become red or black, if the Polype be fed 
with a red or black Juice; they are more or leſs tingid with theſe different 
Colours, in Proportion to the Strength and Quantity of the nutritive Juice. 
It is alſo obſervable, that they loſe their Colour, if not fed with Aliments of 


They are alſo ſubject to be infeſted with a Kind of aquatick Lice before 
{poken of, which are very common in expoſed Waters; they are of an 


Nevertheleſs they may be ſeen in great Numbers running over the Body a b, 
and Arms a cc. The preſent Figure is a Repreſentation of the Po!ype 


to keep them clean from theſe Animals, they will be devoured by them, 
their Arms will gradually diminiſh, and at laſt their Body, till there is no- 

thing left. Fig. 386, repreſents one that had all its Head Part eat up, 
ſed, had a new Head, and new Arms, and 


Therefore the beſt Way to preſerve theſe Animals in Health, 1s often 
to change the Water, and that eſpecially after they have done eating. it 
is not enough to pour it off, but they muſt all be taken out, and te Bot. 
tom and Sides of the Veſſel rubb'd clean from the ſlimy Sediment ae 
thereto, which is caufed by the Faces they diſgorge therein, Winch . 
converted into a Kind of Slime, fatal to them if not clear'd aw 
Way is to loofen their Tails from the Sides or Bottom of the Glan, * 


another Glafs with clean Water; ſometimes they cling to the Quill 1" IM 
a Manner, as not eaſily to be diſengaged. The only Way then 15 *2 © 
the Quill remain a Minute or two in the Water, till they diſcharge _—_ 
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Of the freſh Water Polype. as 
ſelves, 0 otherwiſe you'll be in Danger of breaking their Arms off, how- 
erer when an Arm 15 broke, it is quickly repair'd again, but for ſome 
Days chere appears a Swelling or Calloſity 1 in the Place which wears off 
Time. 
p Rive or any other very foft Water, agrees beſt with them, or what 
talen up clear, out of ſome Ditch or Pond ; but that which comes from 
2 Spring or Pump, or is in its own Nature hard or ſharp, prevents their 
Kiving, 2, and kills them in a few Days. 
al hey are beſt kept in ſuch large Glaſſes as hold three or four Quarts of 
Water, for in a Glaſs of this Size, the Water need not be renewed ſo fre- 
quently, eſpecially if the Fæces are taken out from Time to Time, with the 
feather'd End of a Pen, to which it very readily adheres. Beſides the Trou- 
ble is in ſome Meaſure ſaved of feeding each particular Polype, for here 
you need only throw in a Parcel of Worms, and let them take their 


Chance, but then all of them are not conſtantly ted, nor any of them ſo 
often as in the ſmaller Glaſſes. 


| The Worms you feed them with, muſt alſo be well cleanſed from the _ 


Mud, and always remember to waſh them in clean Water, every Time 
zou feed the Polypes therewith. 


Poly pes are to be ſought for in the By-Corners of Ditches, Puddles, and 
Pords; for it is obſervable, that the Wind drives them together with the 


- Plants, upon which they float into theſe Places ; although we may fearch 


ſor them in ſome Places without Succeſs, yet on coming there Wein, they 


may perhaps be found in great Abundance. 
There are fewer of them in the Waters in Winter, than in the other 
Seaſons. About the Month of April, Duck -Weed begins to riſe above the 


duperticles of the Water, and to increaſe, and many other Plants alſo float 


upon the Water, the Warmth revives the Polypes, and they fix them- 


| elves to theſe Plants in Queſt of Prey, at which Time — may be taken 


out of the Water with them. 


8 „ * . 
of the Generation of Polypes. 


W 


an Excreſcence, which terminates in a Point e, Fig. 38 


\ Some Time after that, when it appears cylindrical, its Arms alſo begin 
'7 '200t at its anterior End, c, i, Fig. 387. Its poſterior End is fixed to the 
— of its Mother, and gradually grows narrower, till at laſt it only ap- 

ars to adhere thereto by a Point b, Fig. 388. at which Time it is ready 
o be [cparated ; which they all perform in the ſame Manner. The 08 

2 ther 


HEN 2 young 8 firſt begins to ſhoot, there only appears 
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156 Of the freſh Water Polype. 
18 and young one fix themſelvts to the Glaſs, or other Bodies upon which 


they are fituated, with their Arms and Head, and this is their Þ reparative 
tor a Sgparation; ſometimes the Mother gives a Twitch, at otlier 1 mes 


the young one, and often both together. 


A Polype a b, Fig. 389, with a young one cd, ready to be ſeparated 
diſpoſes of its Body in an Arch of a Circle, a, b, d, againſt the Sides * 
the Of ais, The young one being fatt to the Top of the Arch at d, and its 
Head fix'd againſt the Glaſs ; the Mother only contracts her Boch, which 
by that Means becomes ſtrait, as at a b, Fig. 390. which was bafore ci 


ular, While both its Extremities remain fixed againſt the Glass, the 


roUng one, which was alſo faſtened to the Glaſs, does not follow the Mo. 

cher when ſhe withdraws, but remains in its Place, and its Tail d, Dy this 

Means is ſeparated from the Body ab of its Mother. 
Young Polypes ſhoot in Proportion to the Warmth of the Weather ind 


CLantity of Food the Mother cats; ſome have been pertectly tormed in 


4 Hours, and Others not til! the End of 15 Days. The firſt ſhot forth in 


Fg midſt of Summer, and the other in a Seaſon when the Water in which 


the Polype was contained, made * Far enbeidi 8 2 her mometer deſcand to 43 
Degrees. Toy = 

They ſhoot fotth from the Side of their Parent as a Branch from the 
Trunk of a Tree; and the Excreſcence which is the Beginning cf a Poiype, 
is nothing but a Continuation of the Skin of its Mother, which is {welled 


and raifed, nay even forms a Tube communicating with its Mother's Sto- 
mach, as appears from the following Experiment; for on chooling a large 


Polype of the ſecond Sort, with a young one at its Side, which being 


Placed upon a Slip of Paper in a little Water, the Middle of the young 


one's Body was cut, and the ſuperior End of that Part which remai! ned to 
the Mother was then open; next cutting the Mother on both Sides uf the 
young Shoot, it became a very ſhort Portion of a Cylinder open at both 
Fnds, which being viewed through the { ſuperior and open End ot the young 


1 the Light was ſenſibly ſcen in the Stomach of the Mother; but 


leaſt there might yet be a Skin, which giving Paſſage to the Light, u en 
nevertheleſs ſeparate the two Stomachs, the remaining cylindrica: 25 
of the Mother was cut Lengthwiſe, and the two oppoſite Parts to tha 


"hence the young one came out, were opened; and on obſerving : 


2 1 Microſcopt, not only the Hole t, of Communication, Fig. 30 1 
itinctly ſeen, but one might ſee quite through the End o, of the rena 

Portion of the young one: Afterwards changing the Situation t the: 
two Pieces of prepared Polypes, and looking through the Jaſt opening ©» 


Fig. 392, the Day-light was ſeen through the Hole of COommunnica! 19N 


* I mutt again remind the Reader, that theſe Thermometers are to be hal at my > Shop i" 
Fleet-Street. | 4 
; Mr. 
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W * 


Mr. Trembley not being contented with making this Experiment once, 
repeated it ſeven Times, and met with the ſame Succeſs in tive of then. 


This Communication between the Mother and its Young m jay be ſeen 


on feeding them; for after the Mother a b, Fig. 393, had caten, tic 
bodies of its young ones ſwelled, being fill'd with he Aliments as it they 
-hemicives had been eating them at their own Mouths c deto. 
I: the long armed Polypes, the young ones do not ſhoot out from the 
Tail | Part b c, but only trom the Part ac, Fig. 396. 

I: is alſo remarkable, that Polypes do not only produce ſeveral little ones 
the fame Time, all remaining fixed to their Mother, but that even ſome 


A tho little ones at that very Time have two or three young ones allo, of 


which ſome are perfectly formed, as at Fig. 396. 


This Figure is ſufficient to ſhew With What Promptirude t the Polypes 1 


criale and multiply. The whole Groupe formed by this Mother and her 19 


young ones, was but an Inch and + long, and one Inch broad Dutch Mea- 


lire; the Arms of the Mother, and the kittle ones, for the molt part were 
hang! Ng down towards the Bottom of the Veſſel, whilſt the Polype was ſul— 
bende on the Surface of the Water. This Mother eat about a Dozen of 


the aq; ah Fleas every Day, and the little ones, which were in a State to 


at. devoured amongſt them about 20 every Day. 


the freſh Water Polypes, with Arms in Form of Horns, are Mo- 


there, for each Individual of this Sort produce young ones. 


E 


never find any Thing like it. 

Athen put ſeveral Polypes of the ſecond Sort by bewies that he 
might be very ſure they never had ſince their Separation any Communica- 
ton vita other Polypes ; and took none for theſe Experiments but thoſe 
I ch le ſeparated from their Mothers himſelf ; or thoſe which being ſe- 
2 of themſelves, were taken out of the Glaſs in which their Mothers 
Were, 1 any other young one could be ſeparated, with wiich it might 


May” en poſſibly coupled ; yet notwithſtanding all. rhefe Precautions of 


aving thete Polypes to live in a perfect Solitude, they all ulliplied, eat, 
nd 0 ontinued to produce young ones, more and more in Proportion 4% 
ey were fed. 

ot only theſe which he firſt put alone have 1 but alfo mans 
1 r Deſcendants have allo been put by themſelves, from Gengration ” 
renctatlon, even to the ſeventh, with the fame Precautions. Whuoncr ut 
that Copulation is in no wile ncceſlary to the Production o A 5 
Pe. 
Mr. Tronbly hath alſo made an Experiment to prove, that a young Vc 


IVI 
FI 


=” 
a - 

, * 

4 | 


Mr. 2 Trembley ſays, he hath nouriſhed a thouſand Polypes, and never 
ound one which did not multiply, after it had been well ted, and always 
obſerve! their Motions very attentively, in order to diGorer if nothing 
nafled | etween them aualogous to Copulation 1 in other Aramals ; but could 
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lype had in itſelf the Principles of Fecundity, before it could be thought to 
receive it from its Mother, or any other Polype : For on cutting off . 


young one which only began to ſhoot, and at that Time was only like 3 
little Button, as e, Fig. 387. it is ſeen alone and of its natural Size 


after 
Fig, 
rms, 


it was cut off, at Fig. 394, and as it appeared in the Microſcope at 
395. it was put into a Glaſs by itſelf, and gradually increaſed, had 4 
and at laſt multiplied. NOTE ” 

It is therefore very plain, that a young Polype, after being ſeparated from 
its Mother, does not want the Company of another Polype to multiply, 


And that even before Separation it hath within itſelf the Principles of 


Fecunduy, ſince from that Tirac it multiplies. 


That it this Principle is communicated to it by the Mother while they 


are united, there is no Sort of Communication between the Head and Arm; 


or either, i LE 33 
Ncither 15 there any Communication after this Manner by another young 


one, that comes from the ſame Mother at the ſame Time with itſelf, And 
that it this Principle of Fecundity is within itſelf, it certainly is in an im 
pPerceptible Manner. TO 3 


If we have not from hence diſcovered how the Polypes become fruitful, 
we have at leaſt learned, that in this Point they differ from the moſt part 
of known Animals, and by Conſequence have made an Exception to the 


general Rule, that ſays, there is no Fecundity without Copulation. 


After Mr. Trembley had made the foregoing Obſervations, he was ſtil! 


farther deſirous of finding out, whether there might not be ſome other na. : 
tural Manner of their multiplying by Slips, as the Branches of a Free; or 


if, on the contrary, this Manner of multiplying would ſucceed when they 
are cut in one or more Parts. Mr. Trembley hath ſeen Polypes which have 
divided themſelves into two Parts, after which each Portion became à com- 
pleat Polype ; whereby the ſame Re- production was performed as we have 
before remarked on cutting theſe Animals in two. 


What hath been already ſaid on this Head is ſufficient to ſhew, that Po- 


pes bear a nearer Reſemblance to Plants than Animals, yet notwithſtanding 
it 18 evident that they are Animals, becauſe they eat and digeſt their FO 


Sz e 1. IV. 


Of cutting Polypes aſunder and their Reproclictis. 


, : {HE moſt extraordinary Part in the Hiſtory of this Creature 1s this, 
1 that when cut into Pieces each Piece can repair itſelf and become a 
pertect Animal * 


Hit. de Polype. p. 193. T 
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To perform which put a little Water on a ſmall Piece of Paper, 


with a Pair of ſharp Sciſſars cut it into two Pieces, Paper and all, and 
examine each Piece with a magnifying Glaſs, to judge the Succeſs of the 
Operation, putting each Portion into ſuch a ſhallow Glaſs as is repreſented 
Fig. 26. which does not contain above 3 or 4 Tenths of an Inch in Depth 
of Water, by which Means they may be always obſerved with a magnifying 
Glaſs, or in the Microſcope, 1 3 
A, Fig. 397, repreſents the Head Part of a cut Polype, its poſterior 
End b, being a little larger than that in a common Pope, and is ſenſibly 


Day it is cut. To „ . : 
The iecond Part, Fig. 398. hath its anterior End c more than ordinary 


felled, as at c, Fig. 399. This Part is never ſeen to change its Place be- 
fore its Re- production is fimiſhed ; the Arms ſhot out from its anterior End 
as thoſe do in young Polypes, at firſt three or four Points begins to ſhoot, 
as at ©, ig. 400. and while theſe increaſe, others appear between them; be- 
tore the Arms have done growing they can ſeize a Prey, and from that 


Time 1ts Mouth is perfectly formed. 


to ſhout in 24 Hours, and in two Days have been in a State to eat, but in 

od Weather it will be 15 or 20 Days before the Head is formed. 
It a Polype, having young ones, be cut tranſverſly, the young ones con- 

"nuc to grow after the Section. = 5 _ 


core it had Arms. | 


* i 


c eat Polype, which walked, cat and multiplied. 


mal 48 it was, it became a compleat Polype, which at the Beginning was 


— * 4 — Py 
4 f i 14 
— 2 1214 Is 


e firſt produces a Tail, the anterior End of the lait a Head, and the 

r7echate Pieces acquire both Head and Tail. 

, becauſe the more it is contracted the larger its Body is: Therefore 
„ ene Polype upon a Slip of white Paper in a ftmall Drop of Water, and 


whereby 


Of the freſb Water Polype. f 7 


chereon place a Polype, and wait a little while till it extends itſelf; then 


open. In the Summer- time this firſt Part often walks, and eats the ſame 


open, and the Edges turned a little outwards, which afterwards folding in- 
warde, cloſes the Aperture: The anterior End appearing then to be ſimply 


This Re: production is performed ſooner or later, as the Weather is more 
or leſs warm: In the Height of Summer the Arms will ſometimes begin 


often happens, that the ſecond parts which have had no young ones at 
e me of the Section, have had young Shoots before itſelf could eat, and 


_ in whatſoever Place a Polype was cut, whether at the Middle or near 

ther Eid, the Experiment equally ſucceeded, and each Portion became 
\. ”olype being cut cloſe under the Arms, as at Fig. 401. and though 
1! : Palype be cut tranſverſly into three or four Pieces; the poſterior End 


tt 2 Polype Lengthwiſe, it muſt be made to contract as much as 


"Xn by touching, it is very much contracted, drain away the Water, 
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%/ Of tle freſh Water Pope. 
whereby its upper and under Sides colapſe, and the Poly pe becoming ( read 
in Breadth, remains fixed upon the Paper; then with a ſharp Pair of Seile 
zut through both Paper and Polype, the divided Parts will adhere - 
the Paper like a Jelly, but may be removed therefrom to the Object carry. 
ing Giaſs with the Point of an Hair Pencil, firſt dipped in Water, 3 
which it may De applied to the Univer/al Micr oſcope; or if the Papers are 
droben mto a Glats of Water, the divided Pieces will ſoon fall from them, 
The Sides of a Poiype cut longitudinally, roll themſelves up different 
Ways, generally beginning from one of their Extremities, as at Fig. 402. 
and turns the Our-fide of the Skin inwards ; after ſome time it urrolls, and 
the cut Side forms itſelf into a Tube, whereof the Edges a b, and e 
big. 402. on both Sides meet each other, and re-unite themſelves ; ſume- 
mes they begin to join at the Tail End, at other Times they gradually ap- 
proach all at once; when they begin to unite at one End, it is eafy to di. 
Ringuill that Portion which is joined c 1 b, from that which is not Joined 
C26; Fig. 40. „ „„ 1 
Ihe Sides join fo cloſe, that from the firſt Moment no Scar can be ſeen; 
after which they become compleat Polypes, but with a leſs Number of Arms, 


% 


and that in an Hour's Time, and in 24 Hours will ſeize and devour a 


Worm; in a few Days other Arms ſhoot and become as long as the reſt. 
Mr. Trembley cut a Polype into four Parts length-wiſe, as follows: After 
having cut it in two, in the Manner juſt ſhewn, he cut each of theſe into two 
alſo. Theſe four Portions of the ſame Polype, had each of them tix Arms, 
within fix Days after the Section; and ſeven in four Weeks, they all cat 
and multiplied. 3 . 
Muhen a pregnant Polype is cut length- wiſe, the young ones continue to 
grow atter the Section. 5 1 85 
He hath alſo cut a Polype length-wiſe, and directly after cut the fam? 
tranſverſly, and each of theſe four Quarters became compleat Poiypes. 
Ile hkewiſe cut another, in Part length-wiſe, beginning at the Head, 
which became a Polype with two Bodies, two Heads, * and but one La. 
After having nouriſhed this two headed Polype, by feeding it at both 
Mouths; he alfo ſplit theſe Heads, and in a little Time it had four, 
and at, laſt by cutting it after the ſame Manner, it had ſcven Heads. 
Fig. 405. 3 5 3 5 
if a Polype be cut in Part length-wiſe, beginning at the 7 ali, !t *» 
ſoon have one Head and two Tails ;. and in this Manner the Num her 
Heads and Tails may be augmented by cutting, almoſt ad infini am. 
As ail Sorts of theſe freſh Water Polypes form only a Tube © > 
proceeding from one of its Extremities to the other, they may be turn“ 
laſide out as one would turn a Sack, viz. give a Worm to the Po 7% 


7 


Hi de Palype, p. 247. 
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Of the freſs Water Polype. 161 
- would perform this Experiment upon, and when it is ſwallowed, put the 

polype into a concave Glaſs, or into the Hollow of the Object carrying 
Glaſs, with a little Water; afterwards preſs it near the Tail with an Hau 
Pencil, ſtroking it towards the Polype's Mouth, that the Worm within its 
stomach may be forced partly out, as at ce, Fig. 412. its hinder Part 
2, remaining empty. As the Worm goes out, the Stomach enlarges prodi- 
gioully, eſpecially if it goes out double, as is expreſſed in the Figure. 
When the Polype is in this State, make it contract as much as poſſible, 
which contributes much to the Enlargement of the Stomach. It muſt be here 
oblerved, that as the Worm is partly out of the Stomach, it keeps it open, 
then taking an Hog's Briſtle in the right Hand, puſh it againſt the Extre- 
mity of the Tail b, till it enters into the Stomach, continuing gradually to 
advance the Hog's Briſtle, till it hath quite turn'd the Polype. When it 


puſhes that out, or paſſes by on one Side thereof, and at laſt goes out of 

the Mouth, as at a b, Fig. 414. Sometimes the Polype is entirely turn'd 
at firſt, and then it covers the End of the Briſtle a b, Fig. 413. In this 
Caſe the exterior Superficies of the Polype is become the interior, which 
now touches the Hog's Briſtle, however it ſeldom happens that the Polype 


ter, and ſtroke the End a c, which is not turn'd, very ſoftly with the Hair 
Pencil, that Way which is neceſſary to turn it, that is to ſay, from a to c, 


the Point of an Hair Pencil, and it will fall to the Bottom of the Glais 
without being put out of Order. 1 V'. 
When it is firſt turn'd, the Mouth cloſes, and the Lips a, incline a lit- 
tle inwards; the Arms a c appear to join in a Bundle, and to come out of 
the Middle of the Polype's Mouth, as at a, Fig. 415. Te 5 
After the Polype is turned, extend it as much as poſſible with the Hair 
Pencil, then taking an Hog's Briſtle with a Knot near cne End thercot, 
zun the other End through the Polype's Body, near its Lips; at that In- 
ant let the other End of the Briſtle e, drop into the Water, and with the 
Point of the Pencil, puſh the Polype to the Middle a, of the Bristle, 
Pig. 416. then take out the Briſtle and Polype, and put them into a Glass, 
+, 2, h, taking Care that it only touches the Glals by its two Extremities 
d, that the Polype may be a great Way from the Bottom and Sides 
tec cof, and the Knot End towards the Bottom; that if the Polype Mhovi.! 


comes to the Worm which keeps the Stomach and Mouth open, it either 


1s entirely turned, but moſt commonly the Tail Part a b is out of the 
Mouth b, Fig. 414. and at the fame Time a Part thereof is not turned; 
dhat 3s, its anterior End a c, which being terminated by the Arms, is folded 
over the turn'd End, Then to finiſh the turning, take an Hair Pencil in 
your right Hand, and the End of the Hog's Briſtle in the left. Always 
nolding the other End of the Briſtle together, with the Polype in the Wa- 


Fig. 414. which is preſently performed, at which Time it appears 25 at 
a b, Fig. 413. Then holding it in the Water, puſh it from a to b, with 
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162 Of the freſh Water Polype. 


lde by its own Weight, it might not be able to diſengage itſelf. This 
Method is uſed to prevent the Polype from turning itſelf back into ir; 


formed two Heads. 


natu- 
tal State, which they ſometimes do in 24 Hours after they have ſuffer g 


this Operation; and often after they have been turned, and ſpitted, to prevent 
them from returning, they have tore their Lips, and by that Means have 

Several young ones have been produced from theſe turn'd Pol ag W. hich 
have allo multiphed. 

Sometimes they will eat in two Days after they have been turn d, but ge 
nerally not till 4 or 5 Days after. 

Moſt of thoſe Mr. Trembley turn'd, endeavoured to 1 return them ves a. 
gain, but could not entirely effect it, remaining like a Polype, partly turn'd, 
as at Fig. 406. the Skin of its anterior Part being applied upon the other, 
and forming a Kind of Pad at the anterior End a c, one Part thereof being 


turned, and the other not. Its Lips a, are no more at the anterior End, 
but are round that Part of the Body which is not turn'd back again 


ir: om 
whence alſo the Arms proceed, varying their Direction, ſometimes point- 


ing towards the Tail, Fig. 406. and at others are bent over the | lead, 
Fig. 407. their anterior Extremity c, Fig. 406. formed by the Edges of the 
reverſed Part c a, remain d open, and ſome Days after began to cloſe ; and 
on being attent! vely obſerved, new Arms began to ſhoot near the cl ones, 
and ſeveral Mouths * were alſo formed near the Middle of the Bodies of the: 
Polypes, that is to ſay near the Place where their Arms joined the Body at 


a, Fig. 406. 


A Polype partly DOES" back again, remains but a little while | in that 
Situation, as at Fig. 406. The Place a, to which this returned Portion 
a c, was fixed to the other Part a hof the Body, became a little ſtreighten'd, 
and the Portion a c formed a right Rage therewith, as is the wn at 
Fig. 408. where ac repreſents the returned Portion, and a b the other Part 
of the Body; the ſame Day another Head appear'd at e, and ſeveral Arms 
degan to ſhoot, on one Side a o, of one Mouth a on, which was formed 
on this Side ; the other Side a n of this Mouth, being border'd by Part of 
the old Arms ad, ad. Next Day the Lips of the new Mouth was diſpo- 
ted in Form of a conical Nipple, and the new Arms ſmaller than the c 

ones, The fame Day the returned Portion a c, Fig. 408. which the Day 
before made the right Angle c a b, with the ather Part a b, not returned, 
was _—_— nearer to th1s laſt Part, and made an acute Angle therewith, a 


at Pig. 409. where a c repreſents the returned Portion, and a b that Por- 
tion not returned. The doubtful Part e, remain'd as before; 2 Wo orn 
being given to it, fell upon the old Arms, was ſeized, conveyed - ne 


His. de Polype, p. 268. 


Of the freſh Water Polype. „ 
der Mouth, and ſwallowed in an Hour's Time, and the Portions a c, 
1b, and a e, Fig. 409. were ſwelled with the Contents of the Worm. 
Four Days after, its Form was much different, as appears by a Compa- 
ion of the Figures 410, and 411, whereof a e repreſents the returned 
Part, and a b the Part not returned. Having now but one common Mouth 
a. Fig, 410. the new Arms are ſeen between a and t, the equivocal Part e 
28 1n t! IC i bigures. 

This Form was changed but little in fifteen Days, as is ſcen on com- 
bnd e t Wo foregoing F igures; the old Arms which were before be- 
tweet 3 and t being vaniſhed, and a Head at u, Fig. 411. which was ar 
fr taken for a young one, but remain'd in the ſame State above tnree 
Montus. This Polype had two young ones, which proceeded one from g 
the returned Part, and the other from F, the Portion not returned. 

Thete Obſervations are ſufficient to ſhew the Nature of a Polype, that ie, 
pertly turn d back again, and the different Revolutions made in theſe A- 
ninials, are ſeen in the Figures 406, 408, 409, 410, and 411, Which re. 
prevent the fame Polype, and the return'd Part always a c, and that Par 
not returned a b. 


ldera>iy, ſeldom any two of a great Number being perfectly alike. 


icrably changed as to form three Heads d g e 


remain d turn'd, aden geo, the Portion turn'd back again, a d, ng 


bigu re 


4% 


Fig. 419. is ; the fame Polype 12 Days aſter it was in the State of Fig. 418. 
The Po ortion o c of Fig. 418. is parted from o to c, and the two Portions, 


' icads with Necks, and are marked by the fame Letters, Fig. 418. 
1 o Portions held by the Thread o, Fig. 419. are ſeen as they were 
epa Ned in Fig. 420. and 421. a b, Fig. 420. is the turned Part, and 
1: of the Heads, n g, ne, Fig. 421. the iwo other Heads. 
at TT imagined, that if one Polype could be put into the Sto- 
another, in ſuch a Manner, that the external Superficies of the Skin 
the fi firſt, ſhould be applied to the internal Superficies of the Skin of tie 
cha, they might ſtick together, and become but one Polype. | 
! © 1troduce one Polype into another, firſt feed ſome of them, and when 


k they 


These Changes are not exactly the ſame in all Polypes, but vary conſi- 


The Polype repreſented by Fig. 417. was turn'd, and the following Day 
retumcu Part of its Head, as at Fig. 407. which 7 Days after was formed 
into three Heads, as at Fig. 417. a b ſhews the Tail of the Polype, 
which: remain'd turned. a d e g e, the Portion turn'd back again ſo conſi- 


Fig. 418. exhibits the ſame Polype 14 Days older, a b the Portion which 


he, its three Heads and Necks ; marked d, g, e, in the foregoing 


bacio, andcngeo, Fig. 419. are only faſtened to each other by a 
Th 37241 0, a b is the turned Portion, a c and o c two Portions, which in the 
vec ing Figure are re- united, and marked o c, a d, n g, ne, and are the 
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164 Of the freſb Water Polype. 
they are ſwelled by the Aliments, their Mouths will be alſo extended. Tak 
that Polype out of the Water, you would introduce into the Stomach a 
ancther, and put it upon your left Hand, making it contract as wack} 
poſſible by ſtroking it with an Hair Pencil, in ſuch a Manner as to force the 
Almerts out of its Stomach, and thereby cauſe its Mouth to open; then 
aking an Hog's Briſtle in the right Hand, put the biggeſt-End thereof in- 
to che Polype's Mouth, and thruſt it to the Bottom of its Stomach. When 
this is Gone, place the Polype upon your Hand, into which this is to be in. 
troduced, cauſing it to open its Mouth, as in the other Polype, and thruſt 
that which is upon the Hog's Briſtle, into the Stomach thereof, and dip it 
into a Glaſs of clean Water, that you may examine it with a magnifying 
lass; then to prevent the inner Polype from extricating itſelf, ſpit them 
both together upon an Hog's Briſtle. 5 
Pig. 422. repreſents two Polypes put one into the other, ab the exterior 
Polype, and c a, bd, the interior one; ef in all the Figures ſhews the 
Ilog's Briſtle which run through both the Polypes ate. 
Fig. 423. is the lame Polype, a: b the exterior one, c ai d the interior | 
one; the Part i d by bending having ript up the Part i b of the exterior 


Polype, and by this Means got out. 


* 


Fig. 424. ſhews the ſame two Polypes, whereof i d, of the interior, tore 
the Part i b of the exterior one farther up, even to e; where the Briltle ar 
firſt ran through both the Polypes together: But when in the State repie- 
ſented by this Figure it pierced the interior one ca id at e, and the exterior 
ee ee = 5 
Pig. 425. repreſents the ſame two Polypes after the interior one 4c. 
had tore up the Lips of the exterior one c ed, and came out thereirom : | 

they were ſeparated in a few Days, and both of them did well. 2 

Mr. Trembley hath given us a curjous Drawing of an aquatick Ann. 

which he calls a piumed Polype , it is repreſented as they appear in the Mt 


croſcope at Fig. 426. The Plume and Length of its Body taken together arc 
about -; of an Inch in Length, its Body very ſmall, almott ci 


and Skin perfectly tranſparent. The Plume is a Continuation of this tranips- WM 
rent Skin, very large in Proportion to its Body, and of a very er KE 
Figure, ET | = F 
Its Baſe e a c is in the Form of an Horſe-ſhoe, from the Edges 
proceed the Arms 2d, ad, ad, whoſe Extremity is a little turned 
and are fo cloſe together, that each Piume contains 30 or o. 
e ac of this Plume ſerves the Animal for a Mouth; its Inteſtines 7+ 
diſtinctly feen through this tranſparent Skin at e b, fg, fa, ang 
brown Colour; after the Animal hath eaten, three principal Part: 
inteftines are viſible, the Gullet e b, the Stomach fg, and hc 
teſtine fa. 5 2885 eee — — 
Theſe Animals withdraw themſelves into a Caſe i, k, l, B, 
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Of the freſh Water Palype: 


ſee 


Body, which is faſtened by its inferior Extremity i b, IB, to the Orifice of 
che Caſe ; ſo that whenever the Animal retires into the Caſe the Skin of the 
Body 1s reverſed. The Plume which is upon the Baſe c, enters with it, 
ind appears, when all incloſed, like AB. After it is thus incloſed, it will 
on chme out again if it be left quiet. 

When it is out of the Caſe, you may ſee a Tendon fixed by one End g, 
to the inferior Extremity of the Stomach; and the other at o, the Bottom 
of the Caſe. There 1s alſo another of theſe Tendons fixed to the Baſe of 
dne Plume at a, and the other End of the ſame to the Bottom of the Caſe 

a o; is by the Help of theſe two Tendons that the Animal draws itſelf 
Into the Cell. 


Theſe plumed Polypes are ſeldom alone, but many of them placed toge⸗ 
ther Ons dy the Side of the other; and there are ſeveral of them that come 
vit of the lame Caſe, but by different Orifices, which is the Way they 


Ni tip ly. e 
At art there is a little Elevation upon the Superficies of the Caſe of an 


„done, after which the Body and Plume s t begin to appear; or when 
2 young one begins to ſhoot the Baſe of the Plume and Points of! its Arms 


nun, thew themſelves and increaſe as the Body enlarges. 

They can only eat very mall Animals, but of theſe they devour great 
Numbers : 

nc quick Motion of che Plume, or rather the Feather: like Arms there- 


off om 2 kind of Whirlpool, into which moſt of theſe little Animals that 


er wiMMINg near it are precipitated. | 


very Inſtant one or two of its Arms ſaddenly bend into the Plume, and 
im-1160:ately replace themſelves into their firſt Situation; the ſame Arm ſel- 

bends twice together, nor do they touch the Prey but by their rapid 

ane Motion cauſe a turning in the Water, which conducts thoſe 


Animals into the Plume, although they make ſeveral Efforts to 


2 pe, the ſudden Inflection of one Arm, adds a new Degree of Rapidity 5 
© Torrent which hurries them into the Plume, where they are imme- 


bf danch ſwallowed, by the Mouth which is in the midſt thereof. 
-CH AP. XXXV. 
Of YVezetables. 
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167 


ms to be compoſed of the ſame tranſparent Matter with the Skin of the 


1s ſeemingly inferior Branch of the Creation, 3 carefully at- 


tended to, by the Affittance ot the Microſcope, exhibits to us an 
ample 
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166 Of Vegetables. 
ample Scene of the Cr2ator”'s Wiſdom, Curioſity and Art, in the wo nder 
Contrrvance even of the moſt abject Vegetables, but more eſpecially in th 
Anatomy of them; wherein may be ſecn the admirable Proviſion made fo 
the Conveyance of the lymphatick and eſſential Juices, in communicating the 
Air as neceſſary to Vegetable as Animal Life, and more particularly in the 
Generation and Make of the Seed, wherein the Lineaments of the parent 
Vegetable are incloſed in Minature; and wherein alſo we fee that God A. 
5:79hty has by one Act of his creating Power provided for all ſncceedins 
Ages; and the future Poſterity of each Seed does of Neceſſity produce irs 
own Reſemblance: For the Preſervation of which, Nature hath endow'd 
ſome with light downy Wings, to be conveyed about by the Winds; others 
are laid up in elaftick ſpringing Caſes, that upon burſting dart their Seed at 
convenient Diſtances, and others, &c. are planted by the Induſtry of the 
Huſbandman.  _ a e 5 5 

The Seeds of Plants are incloſed in different Sheaths or Caſes, till they are 
lodged in the Earih. Some are depoſited in the very Heart of the Fruit, 
as the Kernels of 7pples and Pears, others grow in Cods or Shells, as Peas, 
Beans, Lemi's, Poppy Seeds, and Cocoa Nuts; ſome in wooden Shells, Ge. 
The Farina of Flowers appears to the naked Eye a kind of mealy Pow- 
der, which is found on the pendant Tops of almoſt every Flower; its Co- 
lour various in different Flowers, but its Structure conſtantly the ſame in 
Plants of the ſame Species. Here allo the Microſcope hath diſcovered fur- 
prizing Beauties, and hath {hewn us, that this Powder is produced with the 
utmoſt Care in Veſſels wonderfully contrived to open and diſcharge it, when 
it becomes mature, and that there is a Piſtil, Seed Veſſel or Uterus, in the 

Center of the Flower, ready to receive the minute Grains of this Powder, 
either as they fall of themlelves, or are blown out of their little Cells, We 
are alſo taught by Experience, that the Fertility of the Seed entirely ef -nds 
on this; for if the Farina Veſſels are cut off before they open and ihe heir 
Powder, the Seed is unprolifick *. - = : 


„„ 
Of Seeds. 
F HE Szed is the laſt Product of a Plant whereby the Species 
pagated; it is frequently the Fruit of the Plant, as is the 
mott Herbs: Sometimes it is only a Part incloſed in the Fruit, and 1e 


Form either of Grain, Kernel, or Berry. ” 
It is che natural Offspring of the Flower, and that for whoſe Produ“ 


Phil. Tranſ. No. 207. 
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of Legetables. 


Uthe Parts of the Flower are intended ; ſo that when this is once well 
formed, the ſeveral Parts of the Flower dwindle and diſappear. 

Ir is produced from the Farina of the Apices let fall on the Head of the 
piſtil. ar ad thence forwarded to an Uterus at the Bottom thereof, divided into- 


ſevera! Cells; 
is firſt ſoftned, then ſwelled, increaſed both in Matter and Bulk, and at 


ength comes to its State of Maturity. 


By the Uſe of the Microſcope we diſcover in the Seed ſeveral Parts of the 


bre Tree, only in Miniature; particularly a little Root call” A the Radicle, 
aach the Stem call'd the Plumule, 
hall exhibit the curious and gradual Proceſs of Nature | in he Vegetation 
of the Wen y and firſt, in that of the Garden Bean, repreſented by Fig. 
which a general Idea of all Seeds may be eaſily formed. It hath 
1! Hole at a, "that upon Diſſection is found to terminate againſt the 
atk of the Plumule; its End is 
Bean, Fig. 428. in which Figure the ſeveral Coats of the Bean appear, 
Inn dr is every where twice, and in ſome Places thrice as thick as 
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_ the out-rmoſt 3 and where it ſurrounds the Stalk of the Plume, it is fix or 


even 1 mes as thick, as may be ſeen at b, Fig. 428. 
Fd 1 zole a, Fig. 427. is not caſually made by breaking off the Stalk, 


rind for the Nurture of the young Plant, and may be ſeen in ſeveral 


other Kinds as Peas, Vetches, French beans, Lupines, Lentiles, &c. in other 
5 


es a0, Medica Tornata, Henugreet, Goals. rue, &c. in ſeveral of theſe 
i LE t diſcernable without the Aſſiſtance of the Microſcope ; and in ſome 


without cutting off Part of the Seed. When any of the above-named 
\-27: have been ſoaked in Water, ſeveral Bubbles will alternately break 


th ah this Hole on their being ſqueezed. All Seeds having thick and hard 
Covers, are alſo perforated in the like Manner; and thoſe lodged in Stones 


bells, though not viſibly perforated, yet the Stones and Shells them- 


18 always are; when the Coats of the Bean are ſtripped off, the Seed 


appears ; its main Body is divided into two Lobes, joined together at the 
baſe of the Bean, as at Fig. 429. 
theſe 7 bes ealily ſlip aſunder ; ; but in dry 
rated, unleſs they be firſt macerated for 24 Hours in Water. 
-w Seeds are divided into more Lobes, as the Creſſes into ſix, and ſome 
ar , as Grains of Corn, Cc. moſt other Seeds, even the ſmalleſt, are 
ce exactly into two Lobes like the Bean; that which joins the two 
Lobes 3 is called the Stem or Radicle, out of which the Root is 
mcd when the Seed vegetates, This Siem is found in all Seeds; in the 
»<2n 2nd feveral others, it is ſituated ſomewhat above the thick End, in 
1 1 K rnels, commonly called Acorns, — Kernels, Almonds, &c. it 
prominent juſt from the End. 

de ume or Bud iſſues out of this Stem, and is that which afterwards 


Beans are very difficult to be 
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where coming to receive the nutritious Juice of the Plant, 


apparent at a, in the tranſverſe Section of 


In young Beans, eſpecially if boiled, 
Some 


becomes 
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Reception, which may be ſeen at b, Fig. 429. it is almoſt of the fim 


makes what we call the Bad or Germ of a Plant. 


the Knife enters; this Skin is not only ſpread over the Convex of the Lobes, 
but alſo upon the Flat thereof, and is extended both upon the Radicle and 
Plume, and fo all over the Bean. This fine Skin vegetates Umperceptily, 
and the two Extremities of the Bag, which ſurround the Head of the Bud, 


appears like Pith while lappy | in the Roots and Trunks of Le on cut- 


veral ſmall Specks, and of a different Colour from the Pulp: Theſe ate 


it iſſues forth into three main Branches, the middlemoſt directly into che 


of each Lobe, become a perfect Root. 


be come at by a careful paring off the Parenchyma in thin Slices Leng gt! 
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becomes the Trunk of the Plant, ſeparable in ſeveral already formed, 
not diſplayed Leaves, which appear upon the ſprouting of the Serd, 
may be ſeen in the Seed itſelf by the Aſſiſtance of the Microſcope. 

The Plume is incloſed in a Cavity formed in the Lobes on purpoſe 


tho 
and 


for it; 


e 
lour with the Radicle, or little Root, on the Baſis whereof it is ff ned. 8 


It is the firſt Part that appears out of the Earth; as in effect it is the 
firit Part that appears out of the Membrane, or Cover of the Lecd, there 
being a Hole over againſt it in the Membrane, through Which i makes) its 
F. ſcape. 

Ic is the Appearance of the Plume without the Cavity of the Grain, that 


In diſſecting a Bean, if you hold your Knife aſlope, and very gently bear 
upwards, an exceeding thin and tranſparent Skin will thew ulelf, jſt ag 


expand and rife with it in order to preſerve it, from all ſuch Frictions a 
may injure its tender and delicate Texture *. Next to this is the Pa; "enchyma, 
conſiſting of an. infinite Number of extremely ſmall Bladders, which may 
be ſeen in a very thin Slice of a Bean when applied to the Microſcope, ant 


ting the Radicle tranſverſly in ſeveral Parts, another Body of a quite diffe-. 
rent Subſtance from the Parenchyma or Pulp, will be found, which is alſo 
conſpicuous in a tranſverſe Section of the Lobes, and appears there like {- 


the ſeveral Branchings of the Tubes proceeding from the Radicle, ani 
forming but one intire Trunk cill it riſes to a b, Fig. 430, from whence 


Bud c, and the other two after a little Space, paſs from e e on either Side 


into the Lobes, where they divide into ſmaller Branches, and theſe again 


ſpread into other more minute Ramifications, and terminating near the \ erges 
This ſeminal Root being ſo tender, is difficult to be diſcovered, but T 


wiſe, in new Beans, or if old Beans are ſoaked a conſiderable Tis 
Water, the fame may be effected. 


The Specks that appear on cutting the Radicle and Plume tranſverily 
are moſt viſible in the Bean and great Lupine. 


The ſeminal Root hath not yet been diſcovered in Apples, Plumbs, Nuts, 


# Grew Ana. Plants, p. 4. 


&c 
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&c, partly from their Colour, being the ſame with that of the Pulp, yet in 
he Courd Seed the main Branches with their ſeveral Ramifications appear 


— 


mmeclately on ſeparating the Lobes. 
The Parenchyma of the Lobes is a kind of Meal intermingled with a nu- 
tritious Juice, or Sap of the Earth, forming a kind of Pap or lacteous Sub- 
ſtance, which being filtered through the ſeveral Branchings of the ſeminal 
Root, are conveyed thro' the two ſmall Tubes a and b, Fig. 430, into the 


Bud, which is gradually repleniſhed therewith. When theſe ſeminal Roots 


have communicated all the Nouriſhment of the Lobes to the young Plant, 


they begin to wither, together with the Skin that covers them; the Stem 


or Radicle then alſo begins to take Root in the Ground for its future Sub- 


"ſtance. 1 7 
„ 
— Chats of the Seeds. 


F OW it was in its State of Vegetation hath juſt been ſhewn ; it re- 
mains then to enquire into its State of Generation; for what in the 
other State was not apparent, or intelligible, will in this occur; and here 
21/0 we ſhall find a large Field for the Employment of the Microſcope. 

The two gereral Parts of the Seed are its Covers and Body. The Co- 


vers in this State are uſually four; the outermoſt, which is called the Caſe, 
and is of various Forms, ſometimes a Pouch, as in Naſturtium, Cochlearia, 


Ke, a Cd, as all Pulſe; ſometimes parted as Sorrel, knoited Graſs, &c. 


| The two next are properly the Coats, in a Bean eſpecially, and the like; 


from whence the Denomination may run to the correſponding Covers of 


other Seeds; their Figures are ſometimes kidneyed as Alcea, Behn, Poppy; 
triangular, as Polygonatum, Sorrel, &c. ſpherically triangular, as Mentha, 
Meliſſa, &c. circular, in Leucoium, Amaranthus; globular in Napus, Appe- 


da; oval in Speculum Veneris, Tithymalus; ſemi-globular in Coriander, 
bemroval in Aniſe, Fennel, pirimidal in Geranium Altheefol, with many 
other Difference. 3 3 5 
Sometimes gliſtering, as in Venus Looking-Glaſs, rough caſt in Catanance, 
fuded in Beben, Blataria; favous in Papaver, Antirrbinum, Lepidum, 


num, Alcea-Veficaria, Hyoſcyamus and many more, * before the Seeds have 


an long by; pounced in Phalangium Crete, Lithoſpermum ; ramiſied in Pen- 
22 fragiferum erectum majus, reſembling the Fibres of the Ears of the 
leart. IDE — — = 
\!! Seeds have their outer Coats open, as in Beans and Pulſe, as before 


* Grew Jn. Plants, p. 45 5 © 
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170 Of Yegetables. 
14 ſhewn, or elſe by breaking off the Seed from its Peduncle or Stool, a8 
| Cucumber, Chicory, &c. or by the Paſſage of a Branch or Branches, , 
| only into the Concave near the Cone or Top of the Seed, but through N 
| Cone felt. 
WY + fourth or inmoſt Cover, is called the Secondine, a Sight of which 
may be obtained by cutting off the Coats of an Infant Bean in very thin 
1 lices, at the Cone thereof, i i not broke, it is tranſparent; if torn, it ga. 
"1 thers up into the Likeneſs of a Jelly. In large old Beans it is not to be 
4 | distinctly keen, but in moſt Seeds it may, even when full grown, as in Cu. 
| cumber, Colocyni bis, Bur doc, Carthamum, Gromwell, Endive, Malloys, Kc. 
ö though in theſe it is generally thin and difficult to be diſcovered, yet in 
= done Kernels, as Apricocks, it is very thick, and remarkably { in fome 
q other Seeds. 


2 The Concave of this Membrane | 'S filled with a moſt ten: K iquor, 


5 


1 out of which the Sced is formed, as appears on cutting an Infant Bean, or. 
1 better in a young Walnut. 5 
3 5 Through this Membrane, the lignous Body or Seed. Branches, in the mner 
% down in two ſlender Fibres, near the Baſe of the Radicle, one 
BH | into each Lobe of the Bean, and there ſpread into a great many Ramifica- 


tions, which ag the Juices on the Vegetation of the Seed, into che Ra. 
dicle a ad | Plume, as | 07 re deſcribed. 


'Sxcr. 1. 
o the Seed 1 Cafer or membraneous 22 110 


HE, Secd Caſe is a kind of fleſhy Uterus, growing more moi} and 
pulpy as the Seed ripens, but the Caſe itſelf whether called Cod, Pod. 
or by any other Name, is a membraneous Uterus, which grows more diy 
and hard as the Fruit ripens. In ſome the Seed Caſe is originally « by re 
in others it opens when the Seed is ripe, and in others not at all till the Seed 
18 ſo WI]. | 
Garden Radiſh Seed breaks within as it ripens into ſeveral white ary - 
branes, round about the Seed. Near the Sides of the Caſe run a Pai 
ue e Fibre cs, from which branch forth ſeveral ſmaller Fibres, ume 
wards the Sides of tne Caſe for their Support, and others towards t. S 
ter thereof upon which the Seeds hang, Fig. 431. 
Of thoſe which open as ſoon as the Seed is ripe, ſome open at the Top, 
3 Poppy Heads, Fig. +32, others on the Side, as moſt Cods; and tome * 
tne Bottom as Coded Arfmat, Fig 433. the Poppy Head is divided | Ly eigen 


cr ws Partitions 1nto as many Stalls, and on both Sides the Partitio''s s hang 
a moſt numerous Brod ol Sceds. 


Ot 
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Of rhoſe which open on the Side, ſome open on one Side, ſome on both, 


others with three Sides, ſome more, and others horizontally, or round 


about. 

The Cod of a Garden Bran opens © on one Side, and hath a two-fold Pa- 
renchyma 5 in the outermoſt ſtands ail the V k in ſeveral Parcels, tro: 
one of which, being larger than the reſt, and at the Back of the Cod, ſhut: 


forth theſe leſſer Veſſels w n-reon the Beans grow; the inner Pulp 6 wholly 
ompoled of Bladders, in which many of thoſe Threads whereof the Elad- 


bels ate wove, are fo looſe, as to be eafily drawn out ta a countiderable 


f 


Length, and are very viſible when applied to the Microjerp. 
1 ke Seed Caſe abcd, of yellow Henhane, Fig. 434, opens. on both Sides, 


from its Top at a, grows a Stem, which diminiſhes as the Caſe ſwells, and 
at 12 FO oft. - On the Sides of the Cafe run two oppoſite vaſcular Fibres, 
the Caſe gradually increafes, it as gradually leparates on both Sides in 

: 1 1 act of the aforeſaid Fibres as at b. The Caſe is lined with a ſmooth 

thin Skin, in whoſe Center is a great Parenchymous Bois c, being the Bed 
tue Seeds which lie all over as in a Strawberry; throughout this Bed the 


Ve | d, for the Generation and Nouriſhment of the Seed are diſtributed, 


15 be ſeen in the tranſverſe Section t hereof at d, in which a very ſmall 


: For, {hooting from the direct Fibres obliquely 1 into each Seed is — 
TY ble. 


- The Seed Caſe of a Tulip, whereof a, repreſents the Caſe intire, b is a 


tranſverſe Section of it, and c the Caſe ſplit down. Fig. 435, it opens on 


err 


thrce Sides, from the midſt of each proceeds a Partition, all meeting in the 


"4 


__eurorlly diſpoſed after they riſe above the Stalk, being at firſt divided into 
tie principal Branches, running, along the three Angles of the Caſe, from 


/ hich divers leſſer Branches tencf horizontally, and meet at the Middle of 


each Side; whence they proceed through the Breadth of each Partition to 
ther E dges, in the Center of the Caſe, where they are again diſtributed 
nr . fine and ſhort Threads, whercon the Seeds hang. 


The Seed of ABA or Pimpes nel, Fig. 436, is a little Glove opening 
10 oricontally into two H. miſpheres, the upp permoſt falls off when the Seed 


be, and ſo the Wind tows them 


| ne Seed-Caſe of codded Ar, nat, Fig. 433. neither opens at the Top 
107 on the Sides, but at the 3 being compoſed of tour Sides, in the 
enter of the Cale is a Column a, upon which the Seeds hang loot [ely, 
175 m this Mechaniſm that violen ar Fjaculati 'n of the Seed is el igible, 
wich is not a Motion in the Seeds themſelves, but contrived by the Struc— 


__ © of the Caſe, the Seeds hanging very looſely, not on the Sides of the 
2 


ware oh ſtanding ready for a D {charge ; the Sides of the Caſe being lined 


ith k ſtrong Membrane, they perform the Office of ſo many little Bows 
2 2 . remain- 


Center of the Caſe, and making ſix Diviſions for the Seed, The Veſſels are 


but on the Stem in the Center thereof, with their thickeſt Ends down- 
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laſtance, the Seeds of Strawberries bei eing gathered, or eaten by Vermin with 


Hazard, are prodigiouſly numerous, they ſtand altogether upon the Spike, 
and make a Cylinder at leaſt ſix Inches long, and near + of an Inch in Di- 


but the Eighth of an Inch, fo that 72 make a Line of an Inch in Length; 
but becauſe upon the Spike, the Hairs belonging to the Seed come betweer 


the F ration, viz. 46.) makes 108, for the Gireamference of the Cylinder, 
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„war ing faſt at the Top b, are let off at Bottom, and eurl 
upwards and drive all the Seeds before them, 


. 
07 the Nu aber and Motions of Seeds. 


«A 


Ature hath procured the Propagation of Plants ſeveral Ways, but 

chiefly by the Seed; for the Production of which the Root, Leaves, 
Flowers and Fruit do all officiate 3 ard according as the Plant or the Seed 
It bears } is more or leſs liable to be deſtroyed, Proviſion is made for the 
Propagation of either by a greater Number of Seeds, or otherwiſe ; for 


the Fruit, the Plant therefore is eaſily propagated by Trunk Roots; the 
20471 e Popp being an annual Plant is highly prolifick, commonly bearing about 
tour mature Heads, in each of which are at leaſt ten Partitions, on both 
Sides whereof the Seeds grow, and on one fourth Part of one Side, about 
100 Seeds, that is Soo on one Partition, which multiplied by 10 makes 
8000, and this. multiplied again by 4, the Number of Heads, gives 
32,000 Seeds, the yearly product of that Plant. ; 

So alſo in Typha Major, the Seeds being blown off and ſown with great 


ameter. Nine of theſe Seeds fect cloſe rogether upon a Right Line make 


them, we will abate 10, and count but 62; to which if + be added (abating 


which being I Inches long, there are 6 Times 62 for a Line the Length 


nn Cylinder, which is 372; which Number being multiplied by *" 


5 produceth 40176, the Number of Seeds that ſtand upon one Stalk : There- 


poſed to the Wind, they are often furniſhed with one or more Hooks, t 


fore upon three Stalks which one Plant commonly bears, there are in one 
Vear 120, 528 Seeds. 
As ſoon as the Seed is ripe, Nature taketh ſeveral Methods for its being 
duly ſown, not only in opening the Uterus, but alſo in the Make ot tn- 
Seed itſelf; for firſt the Seed of many Plants which effect a peculiar Soil, 25 
Arum Poppy, &c. are heavy and ſmall enough without further Care to fall 
directly down into the Earth, and ſo to grow in the ſame Place where they 
had their own Birth. But if the Seeds are ſo large and light as to ve cx- 


prevent their wandering too far from their proper Place, till by the Fall of 


Leaves or otherwiſe, they are ſafely lodged. The Seeds of Avens have one 
ſingle 


Of Yegetables. 3 
ſngle Hock, thoſe of Agrimony and Gooſe Graſs many, both the former 
Ln ing a warm Bank, and the laſt a Hedge for its Support; on the con- 
tray, divers Seeds are furniſned with Wings or Feathers, partly with the 
Help of the Wind to carry them when ripe from off the Plant, as thoſe of 
46, Maple, Orach, &c. leaſt ſtaying thereon too long, they ſhould either be 
corrupted, Or mils their Seaſon, and partly to enable them to make their 
L. igt more or leſs abroad; that by falling together, they may not come 


ap too thick, and if one ſhould eſcape a good Soil or Bed, another may 
igbt the _ The Kernels of Pine have Wings, not axlike thoſe cf ſome 


Dandelian, and moit of the papous Kind, with many more, have very long 
convenient Diſtance. 

«ay as Hood. Sorrel, Fig. 437. which is effected by a white, thick and ſtrong 
Cover of 1 endons of a  fpringy Nature, in which the Seed within its Cale is 
clo. This Cover, as ſoon as it begins to dry, burſts open in an Inſtant 
tas Set eg. | 

, The Seeds of Harts Tongue, Fig. 439. and all that Tribe, are ſlung o 


ot away by a curious Contrivance in the Seed Caſe; as in Coded Are, 


were it moves outwards; every Seed Caſe ſtands upon a little Pedicle, 
aa a, big. 439. being of a filver Colour, and of a ſpherical Figure; it is 


affe Screw, of a golden Colour, which breaks he Caſe, immediately up- 
and by / that Means fling off the Seeds. Theſe Caſes grow in Furrows, d e, 
Inch: on g are more than 300 of the above-mentioned Caſes ; and allow- 


Num: ber of Furrows in one Leaf, with Allowance of the leſſer Furrows, and 


the Seed Caſes magnified ; they were Cut out of the Furrow at t, 1n the 
7 repreſented by Fig. 438. 

vers notable Means of Semination are wed by other Authors ; Mr, 
cells us, that a Quantity of Fern Seed, laid in a Lump, on a Paper, 


1 Grew, Ang. Plant, P. 119. 


the 


Inſects, but very ſhort, in reſpect of the Weight of the Seed, they do not 
iy into the Air, but only flutter about upon the Ground; thoſe of Typha, 


nd: :umerous Feathers, by which they are wafted every where, and to 


"Some Seeds are ſcatter* d, not by flying d but by being ſpurted as. 
on one -Side and | is violently turned Inſide out, and ſo ſmartly throws off 


« other like Plants, only there the Spring moves and curls up inwards, but 


virded about with a ſtrong Tendon or Spring a, (whoſe Surface reſembles 
on its becoming elaſtick enough) into two hemiſpherical Cups, as at bc, 
ic, ©, on the Back of the Leaf, as at Fig. 438. in one of which of an 
ing - Seeds to every Caſe, makes 3000 Seeds; which multiplied by the 
it dum by the Number of Leaves commonly growing upon one Root, a- 


urs to above a Million of Seeds, “ the annual Product of this Plant. T he 
! 13 of a tawny Colour, flat and ſomewhat oval; of theſe ten thouſand 


e ſo big as a white Pepper Corn. Fig. 439. repreſents a few of 
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the ſeminal Veſiculz are heard to crackle, burſt, and, by the Micraſeoy 7 
the Seeds are ſeen to be projected to a conſiderable Diſtance from each other 
Dr. $/oane obſerves, that the Gentianella fore cæruleo, or Spirit Leaf, re. 
quiring wet Weather to be ſown in, as ſoon as the leaſt Drop of Rain touches 
the End of the Seed Veſſcls, with a ſmart Noiſe, and a ſudden Leap, it 
opens itſelf, and with a Spring ſcatters the Seed. : 
Other Planes low their Seeds by inviting Birds by their agrecable Taſte 4 
and Smell, to feed on them, | {wallow them, and carry them about; ; thereh by : 


1 fertilizing them, by paſſing through their Bodies. In ſuch Manner are 


Nu meg and Mizzletoe ſown and propagated. 


* ECT. VI. 
07 the bers of the Seeds. 


* 11 E next Step which Nature takes, Nine © hiefly to the Grow: of Wl 
the Seed, when ſown, and for this Purpoſe the outer Covers are 
ſome where furniſhed with Apertures, ſufficient ae the Reception of al- 
mag Moiſture, to be received from the Ground, and for the ſhooting Fo 
forth of the young Roat into it; as in the Seed * 4 a Gourd at the Bottom , SY 
in a Bean on the Side, and in a Cheſnut at the Top, in which Place he 
young Plant always lies, and puts forth in the faid ſeveral Seeds. The WM 
Seed of Palmi Chriſti falls to the Ground, not only in the u! [ial Covers, 
but alſo in the ſaid Caſe, _ 
If the Cover of the Seed be ſtony, and very hard, it is divided into ſ = | 
veral Pieces, whereby they calily cleave aſunder: The Shell of a Hagel Nu 11, 
Gwides on the Edge, and the Cleft begins at the Point, where the Root I 
48 and ſhoots forth; the Shells of fome Walnuls cleave into four Parts, WM 
and the Stone of Bellerick Myrcbalan into five: The Covers and Hulk: of I 
ſome Sorts of Grain, as Millet, are folded over each other, the better o gwe BY 
Way to their tender Sprouts. 
The Covers of all, or at leaſt the far greater 88 of Seeds, arc three; 
and ſometimes four, even thoſe of ſtoned Fruits have three, beſides the 
Stone; in Gofſepium t there are two under that lin'd with Cotton. The Sceds 
of Cuci umbers, CGoat's Beard, Broom, Scabious, Lattice, &c. although 0 
{mall, have plainly three Coats; in ſome of theſe, and in many more, 
only cwo are diſtinctly viſible, except in the State of Generation. In rac 
upper Coat the Seed Veſſels are diſſeminated; the ſecond is at firſt a mere 
Pulp, which afterwards ſhrinks up, and ſticks cloſe to the upper. TI he thurd 


or inmoſt more denſe; and if it be thin, for the moſt Part tranſparent 3 | 


whereby the Seed ſeems to be ſometimes naked While it lies therein, n 
Almonds, Cucunbers, &c. 


18 
In 


„ 1 — 


Pad 
> 


a Wo 
" # 
6 - 70 
, 4 


„ 
* a © 
ag « - 


n 


* + 
93 
* 


CSS PLE at 4 © 


= 


& 


Wa 


W 
\ 


o-% 
q - 
C had a - 
- — — 
— 0 _ 2 
” ST ® 
” 


Wy 


WW 


4 
* by 
TY 
* 
Y 
. 
| 
4 5 


7 
* þ 2 2 72 
3 


ul 


7 


My 
| 


Il f 


l 


7 


0 


WL 
W 
, 


. 


9 
4 


2 


WV 
DS 
, 
"LL, 


— 


DN 0 \ 


* . 


VV J... 
GN 29 


Fronts fag. L. 


„ 90a wo OL ne ooo To * 


— . 


n.. — — 
2 7 


— — . — — 
*4 o - - * 


—— 


— pe 
8 


— — 


a Meliſſa, and ſome other — it comes off, on being ſoaked ! in 


warm Water. 


S R c r. VII. 
Of the Fetus, or true Seed. 


Jong Seeds of the Winner Covers are thoſe of all Sorts of Corn and 


1 different from that of moſt other Seeds. The main Body 


being of one entire Piece, doubled in the Form of a Pair of f Lips. In the 


| Geeds of Dates, and ſome other like Plants, that which 1 1s generally called 
the Stone, ſeems indeed to be the main Body of the Seed, doubled or fold- 


e up in the fame Manner as Corn, to which that Part which becomes the 
Plant is annexed. In Corn it is placed in the Bottom of the main Body, but 


here in a ſmall round Cavity in the Middle of the Back. 
or the moſt Part the main Body is divided into two SN, plainly to 
be d. Rim guiſhed in moſt Kernels, and other large Seeds, and not difficult in 


many eller ones, as in Viola-lunaris, Scabious, Doves- Feet, &c. it ſipped 
out oi their Covers before they are full ripe; in Hounds Tongue they are of a 


ire "lay Figure; in Cucumbers, oblong, with lome viſible Branches of the 
ſeminal | Root, Sc. 


f 


Nee the are very broad and thin, and their Folds curious and very 
rous. 3 
Maay of the Seeds, with bulky Covers, are not divided into two Lobes, 
mes bigger than the Seed within it, and conſiſts of Bladders ra- 
dated towards the Seat of the Seed, and theſe. Cilpoſed i in parallel Lines 
ning lengthwiſe. Ng 
Bu th © greateſt Number of Seeds with bulky Covers, are Fvided into 


— 


Oo! In the purging Nut of Angola, il 5 Shell be taken off, the 


apper C. * [dried and ſhrunk up] ſcem to be but one: In theſe the 
mach Veſſels are branched, and under them the TREK and inmoſt 
2 0 which being cut down the Middle thereut, thews the true Seed, 
CUBS of two veined Leaves, as White as Milk, Dole 1 ogether With the 
Ire N GT . at their Bait E. and ſunk into 4 Hollow made in the (0 Ver. 
Abe. Hs is alſo obſcrvable in the bervadoe Nuts, 8 Americaius, and 
tom other Indian Fruits. 

li the foregoing Fruits, the Bulky | is very loft, but in Nax Vomica Of.ct- 
fun, it is nearly as hard as a Dat? Stowe : in this, and tas foregoing, o 

Sceds 
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the foregoing Seeds, the Lobes lie flat one againſt another, but in 
01004 Radiſh they are folded up, ſo as to receive The Radicle into their 
Boium. In Holy-Oak the Lobes are plaited over cach other. In Cotton 


11 a Manner of one Piece, as all the bulbous Kind: In Flag it is above 
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without a Microſcope, as in Saphiſagria. The thick or inmoſt 


Peony the ſame Cover is loft, white, and of an oval Figure, the Part uſed 


Back of the Lobes are veined like two minute Leaves, and joined to a long 


ed in Water, and carefully cut about the Edges with a ſharp Razor or Pen- 
Knife, its Seed may be taken out entire, and examined by the Microſcope. 


of in a round Node, as in Viola luniaria, &C. 


and hnely veined ; in the Sced of Carduus Benedictus, they are alſo two, 


French Beans, but in ſmall ones two, if examined by the Microſc obe, 3 as 
the Seed of Hemp. AB, Fig. 441. in which the two Leaves are pu ited, 


Skin, Parenchyma and branched Veſſels, as before deſcribed ; all which 
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Seeds are large, but in others are fo ſmall, that they are ſcarce diſcernable 
Cover is 


conical towards the Baſe, at whoſe Point is a little Cavity where the Seed is 
jodged; the Root thereof pointed, and Lobes rounded at the Top. In 


{Or A is thought to be the Sced itſelf, but is near 200 times bigger 
than the true Seed; which lies in a little Cavity near the Bottom of the 
Cover, with a blunt Root, and two pointed Lobes. 

In Ceffee-Berries, the Seed lies in the inner Cover, near the T op; the 


Koot. 
The Seed of Stramonium is incloſed in a bulky Cover, which being ſoak: 


Sxenr. ll 
| 8 the Bud's of Seeds. 


"HE Stalk of the Plant riſes up from between the Lobes, Which may 
always be ſeen, in ſome by the naked Eye, and in others by the Mi- 

cy aſcepe; in many Plants Nature ſees fit only to lay the Foundation there- 
But in moſt Seeds is formed a true Bud, conſiſting of DV Y Leaves, in 
ſome two, others four, &c. In Bay-berry only two, very ſmall, bur thick, 


pointed at Top, and ſituate a little Diſtance from each other, for the two 

next to riſe up between them. 
Tn ſome Herbs, although the Bud conſiſts but of two perfect I eaves, et 
they are very conſpicuous, not only in the larger Seeds, as Pacos, Or 


18 


and ſet Edge to Edge, c ſhews the other Part of the Seed which was fepa- 
rated to lay the Bud fair to View. In the Seed of Senæ, the Bud hath | 
Leaves: In the Seed-Bud of an Almond C, D, Fig. 442. there ar: fix O! 
eight, and ſometimes more diſtinct Leaves viſible, if by a dextrous Schaf- 
tion of tne Outer, the Innermoſt are laid open, they are folded inward s 
over the other, as appears at D, which repreſenta them open, and 

the ſame Seed-Bud is ſeen ſhut. 


The Lobes of the Seed, and fo likewiſe the Stalk ad Bud, conſiſt of a 


are apparent to an Eye armed with a Microſcope. Te 


/ Yegetables. 
The firſt Skin, as in French-Beans, may be eaſily ſeparated from the Pa- 
renchyma, eſpecially if the Bean be ſoaked in Water for ſome Days, it will 
lip eaſily off, and will be found to conſiſt of Bladders, ſmaller than thoſe 
of the Parenchyma, and intermix'd with a kind of lignous Fibres which give 
Toughneſs to the Skin. The branched Veſſels run through the Parenchyma, 
and compoſe the ſeminal Root in the Lobes, being no where extended to 


{derable Diſtance from it; all meeting therein in one ſolid Nerve, but in 
the Stalk are dilated into an hollow Trunk, filled with a Pith compoſed 
of Bladders, which in the Stalks of French Beans is very conſpicuous; they 


ollarera}, rhe latter being ſheathed in the former, and are plainly viſible in 
the Microſcope. Ls rs 


„ ET | "= 
ide Generation of the Seed. 


A Sa Garden Bean was choſe to ſhew the Manner of the Seeds Vegeta- 


thod Nature takes in its Generation. 


of the Stone, being effected by the ſinking of the Tartar “ thereinto; for 


il up and diſappear. 

the Bark, and compoſes the greateſt Part of the Stone ; its Inſide is lined 
all over with a thin Skin, covering the Seed Branch on its firſt Entrance into 
tue Hollow of the Stone; which Skin is alſo compoſed of exquiſitely ſmall 
Bladders, by which Means it ſoon becomes a very hard and dry Body. 


Aid it not eaſily cleave in two; for which Purpoſe the Skin of the Fruit is 


® Grew. An. of Plants, p. 209. 
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the Circumference of the Lobes, but are all inoſculated together at a con- 


conſiſt of Sap and Air Veſſels as the other Parts of a Plant, not running 


tion, ſo an Apricock is very fit to obſerve and repreſent the Me- 


A proper Uterus is firſt prepared, both to keep the Membranes of the 
Fœtus warm and ſucculent, and to preſerve and ſecure it afterwards till it 
| takes Root in the Ground. For this Purpoſe both the Pulp and Stone of 
the Fruit are neceſſary; but firſt the Stone, the Pulp being only neceſſary 
to torm the Stone, the petrifying of that Parenchyma which is the Ground 
It is evident on cutting a young Apricoct, and then with a ſharp Razor 
ſaving, off a thin Slice, and viewing it through the Microſcope, that at firſt 
the Ground of the Stone is a diſtinct and ſoft Parenchyma, compoſed of 
Pladers, as the Pulp itſelf is, which Bladders, as it hardens into a Stone, 


This Parenchyma takes its Riſe from the Pith, as the Pulp does from 


Ihe Stone being made hard and dry, could never be ſufficiently ſoftned 
to give Paſſage for the Vegetation of the Seed) by lying under Ground, 


Aa imme- 


- 2 4 


—— ws = 


* 4 * 
- * 
* - - I 4 
2 
* 
5 * — 2 

Pi —— — 0 4 

f N * . * — _ . 

+ _ ; 


„% — — NSD 1 


178 / Vegetables. 
immediately concerned ; for in a tranſverſe Slice of a young Apriceck, if it 
be cut with a ſharp Knife, this Skin may be ſeen (when applicd to the N 
croſcope) fairly doubled inwards from the two Lips ab, a b, of the Fruit, 
Lig 443 and 444, and from thence continued through the Pulp and Stone 
itfelf into the Hollow thereof, where it meets and is united with the Lining 
before mentioned; and as it conduces towards the drying of the Stone, 5 
alſo it renders it Cleaveable i in that Part where it runs through it. 
Nature having thus provided a convenient Uterus, her next Care is about 


the Membranes of the Fœtus, theſe are three apparently diſtinct, and in 


many Reſpects different from each other. 
The firſt of theſe, Fig. 443. repreſents a tranſverſe Slice of 4 young A 


cock near the lower End, ſhewing the Duplicature of the Skin half Way Þ 
through the Stone. Fig. 444. a tranſverſe Slice cut through the upper End, 7 
ſhewing the Duplicature of the Skin quite through the Stone ; and at a b, 


Fig. 446. 1s ſhewn the Branches which run through the Stone to the Flower 
and Seed, in a well grown Apricock cut Lengthwiſe. 


The outermoſt of theſe Membranes takes its Riſe from the Parench yma, 


and ſurrounds the Secd Branch, and upon its Entrance into the 8 of 
the Stone is expanded into two Bladders, one within the other; whereof 


one becomes the Lining of the Stone, the other the outer Membrane, and 
is beſt ſeen on cutting a young Apricock when it is about half an In: h long 


through the Middle, or trom the Seat of the Flower to the Stalk, between 


the two Lips ab, Fig. 443. At this Age the outer Membrane hath a full 
and firm Body, and i 18 compoſed of Bladders, as 98 be Plainly leen on its 
Application to the Microſcope. 


The Veſſels contained in the Seed Branch, are diſtributed throughout 


this Membrane, beginning a little below its ſmaller End, and running 


round both Ways, meet in the Middle of the greater, where they are all 
moſculated and form a kind of umbelical Node, as at a, Fig. 445. from 


| whence they ſtrike deeper into it till they arrive at the middle Membrane. 
where they become inviſible ; theſe Veſſels convey the Sap to the middle 


Membrane, whoſe Bladders are more angular and amplified towards the 
Center, being at leaſt two hundred * Times bigger than thoſe of the outer. 


Membrane. 


This middle Membrane is ſo called from the State and Condition it hath 


upon the Augmentation of the Seed, at which Time it obtains the Name 


of an Involucrum +, but originally is every where entire without any Hol- 
tow, filling up the Cavity of the outer Membrane like a ſoft and dc cate 
Pulp. After a ſhort Time a ſmall Channel appears therein, running from 
the Bottom to the Top; at firſt no wider than to receive a human ar. 
and then only viſible in a tranſverſe Slice, and that not without a ¼ 


* Grew, An. Plan, p. 210. + {bid. 70 
5 dope; 
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ope ; but when grown a little wider, may be ſeen if the Membrane be care- 
fully cut Lengthwiſe, at which Time it is dilated into two oval Cavities, 
ef, Fig. 446. one at each End, into which a moſt pure Lympha continu- 
ally owzeth, and is therein reſerved for the Nouriſhment of the Seed, and 
alſo paſſes freely from one to the other. 

A few Days after this, the inmoſt Membrane begins to appear like a ſoft 
Bud growing out of the upper Cavity, being joined to its lower End by a 


anſwerable to that marked g in the Cavity, Fig. 447. This Membrane, 
though ſoft and full of Sap, is compoſed of Bladders, three hundred Times 


pureſt, and that only but by flow Degrees. 


is nevertheleſs ſtrengthned with {ome lignous Fibres, which ſeem to be a 
Portion of thoſe that are inoſculated at the Bottom of the outer Membrane, 


cue wo oval Cavities, till at laſt they break forth into the upper Cavity, 
where they form this inner Membrane, which is originally as entire as the 
wy glemoſt; but as it increaſes, becomes a little hollow near the Cone, and 


och into the Cone, and make a very ſmall Nade therein, for the firſt Ef- 
y towards the Generation of the Seed, as at h, Fig. 448. which are ſpun 


inmoſt Cover is laid open to ſhew the Seed itſelf. 


Mite, it begins to be divided by a little Indenture towards the Top, as at Kk, 
ig 449. which gradually grows deeper till the Node is diſtinguiſhed into 


- Radicle, or that Part of the Seed which becomes the Root ; at this Time 
ine Seed is ſo extremely ſmall, that the Lobes cannot be ſeparated ; but it 


g forth another Node between the Lobes, in order to the Formation of 
the Bud, and ſo the Perfection of the Seed. 

This deing done, or in doing, the Stalk of the Seed is more and more 
contracted at Bottom, and hangs at the inner Membrane only by an ex- 


Membrane, which gradually ſhrinks up and becomes more hollow to make 

more Room for the farther Growth of the Seed. 

In Malpight Life was a Debate between him and W 85 Triumpbetli, 
A a 2 Provoſt 


179 


ſhort and tender Stalk ; from whence it is produced into a conical oval Figure, 
{maller than thoſe of the middlemoſt, by which Means the Seed is ſo well 
guarded, as not to be ſupplied with any other Part of the Lympha but the 


if with a ſteady Hand this Membrane. be pulled very cently l it 
Fill draw a ſmall tranſparent String after it to the Bottom of the middle 
M-mbrane : This faid String, though for the greater Part parenchymous, - 


add thence produced through the middlemoſt under the Channel which joins 


he e aloe lignous Fibres fetching their Compaſs from the Baſe, ſhoot 


out to the utmoſt Degree of Fineneſs * that Purpoſe. In this Figure the 


When this Node is grown to about the Size of the fifth Part 4 a Cheeſe- 
1 obes or thick Leaves; and as theſe increaſe, their Bate is contracted into 


18 + probate that as ſoon as the Radicle is finiſhed, the next Step is the pulh- 


iremely ſmall and ſhort Ligament m, Fig. 450. which at laſt breaks; and 
then the Seed, as Fruits when ripe, falls off and lies looſe in the inner 


— — 
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town, the Eye, afiſted with a Microſcope, eaſily diſcovers Leav 


1:telf is very conſpicuous, and plainly conſiſts of woody Fibres, and Series'; 


both himſelf and his Friends making the Experiment, no Metamorphoſis 


or the Air, or the Culture is in Fault. Now, therefore, from a morbid, 
and monſtruous Condition of Nature, 


which Mr. Leeuwenhoek made to germinate in his Pocket, is a plain Demon- 
ſtration 


E Proceſs of Nature in the Vegetation of Plants, is very accurately 


Provoſt of the Phyſick Garden at Rome, whether the whole Plant be 
contain'd in the Sced? The Affirmative 1s maintain'd by Malpighi 


actually 
gent Arguments; among which this is one, that in a Nidney 


with co- 

Bean. ere 
* 

65, 4 Bud, 


and even the Knots or Implantation of the Leaves on the Stem. The Stem 


ot little Utricles. Whereas Seignior Triumphetti had objected, that by Po- 
verty, Tranſplantation, Sc. ſeveral Plants degenerate into others, particy- 
larly Wheat into Tares, and Tares again into Wheat; in Anſwer to this, 
which is one of the ſtrongeſt Objections againſt that Opinion, Malpighi re- 

pies, that he is not fully ſatisfied as to the Truth of the Objection; for that 


| 4 P 
of the Wheat ſucceeded: But granting the Metamorphoſis, it is the Soil, 


there 1s no inferring her genuine and 
permanent State, . 5 VVV 
That Experiment related in the following Section, of the Orange Kernel, 


, that the Plant and all that belongs to it, was actually in the Secd 
* _—_ 2 AY 


| Of the Sers f Oranges. 


L deliver'd by Mr. Leeuwenboek, to the Effect following, by an Orange 
Kernel which he made to germinate in his Pocket, viz. i 
The Kernels of Oranges being diveſted of their outer Membrane, will ap- 
pear as Fig. 451, on one Side of which lies a String a, which cauſcs a littie 


Protuberance in the firſt Skin; from this String, not only the See !, but 


alſo che Plant within it, receive their Increaſe and Nouriſhment, and 
which through the ſecond Membrane, it extends its ſmall Veſſels co the 
Seat of the P/ant., Mr. Leeuwenboek was of Opinion, that this String e 
actually comprehend in itſelf, as many diſtinct Veſſels as are to be found 
the Orange Tree when arrived at its full Maturity *. For, fays he, 
theſe Veſſels were not in the young Plant, whilſt it lies involved in the Vi. 
nels Matrix, whence could they afterwards proceed ? Fig. 452. repreten:s 
Part of the lame String, cut a-croſs, and greatly magnified, which at K L 


MN, has Abundance of exceeding ſmall Veſſels, but very difficult to DE 


_ * Phil. Tranſ. No. 287. received 
” PeErcei , 
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perceived. 


emed to have but one Plant within it, tho* often there is two, and ſome- 


«mes three diſtinct Seeds with their Plants contain'd under the Membrane 


an Orange Kernel; theſe Seeds, with their incloſed Plants, are eaſily di- 
vided in r two Lobes; which are framed by Nature, to nouriſh the tender 
Pant within, till it is able to ſtand alone, and draw its Subſiſtence from the 
_ about it; having ſplit the Seed into two Parts, they are repreſented 


comme a Tree, and is no bigger than a Grain of Sand to the naked Eye. 


e Leaves which is ſomewhat protuberant, by Reaſon of the ſmall incloſed 


the Kernel, to which it was united, and from which it received its Nou- 


#lach, according to all Appearance, a great many ſmall ones are ſhut up. 


(cernce, and on cutting that Part of the Plant which is to be the Body 


Wood itſelf may be diſcover'd. 


Fiz. 236. ſhews the Root when the Plant vegetates, T V Pe W X the 
7 Ho! ves of the Kernel, and Y that Part which is to become the Body 
| of the Tree. 

Fig. 457- repreſents the young Plant of 12 Days Gent: aw ACD 
hews the Root, and F G that Part which is to be the Tree, D E the Seed 
yy r Kernel, which being ſurrounded with its Membrane, which was taken off 
0nly « ihe Root, but of the u upper Parts of the Plant likewiſe, as alſo the 
hor Str ng D. Thus we may fee how ſmall a Particle, that is no bigger 


Vi Perte ction, in ſome Sand firſt moiſtened, and then incloſed together with 
e Seed, in a Glaſs Tube, wore all Day in the Pocket, cloſe to ) the Body, 
e at Night, placed within a large Tin Bottle, filled with hot Water, 
uch is a plain Demonſtration that the Plant, and all that belonged to it, 
s actually in the Seed; that is to ſay, not only the young Plaut, its 


 * Phil, Tranf, No. 287, ; 
| | 5 ay, 


About I H N M, they grow larger, and conſequently are more 
vable. B, Fig. 453- repreſents a Seed diveſted of its Membranes, which 


and D, Fig. 453. in the firſt, is Part of the Plant, which would have 


ſhe Counterpart of the ſaid Kernel is repreſented at D, with the Concave, 
n which Part of the Plant lay. Fig. 454 . repreſents the laſt mention'd 


vant, as it appear'd in the Microſcope, whereof QL M is partly that 
which Nature intends for the Body and Root of the Tree; MNOP the 
Leaves with which the young Plant is already provided, O P that Part of 
Leaves, M N, and P Q ſhews the two Sides of the Plant torn off from 


nſament. Fig. 455. S T V, ſhews the fame Plant a little turned about 
fore the Microſcope, in order to repreſent the two largeſt Leaves, between 


the Leaves be cut a- eroſs, ſome of the included ones may ſometimes be 


1 Root of the Tree, that which was deſigned for the Pith, and even the 


re bett er to expoſe thoſe Parts to view, that ſerve for the Nouriſhment not 


in a Grain of Sand, * as the Plant was at firſt, 18 increaſed ; in Bulk! and all 
bs is brought about by Heat and Moiſture, it being rais'd to this Degree 
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Ys x82 Of Yegetables. 
W i | — Body, Root, and Fruit, but even its Seed alſo, to perpetuate the Species: 
„ 25 hath been before obſerved. EE ; 
1 Mr. Leeuwenboe comparing the Animalcula in Semine Maſculing , d 
1 theſe Plants, computes them to be 1,000,000 times ſmaller than a Plant * 
. an Orange Kernel; and tho* we cannot make our Obſervations of the Gronm 
| and Increaſe of the faid Animalcula from Time to Time in their Mather, 
| Nlatrix; yet we may certainly conclude, that the Laws which the w/e Crea, 
of all Things hath preſcribed to Himſelf, in the Production both of animate | 
| and inanimate Creatures, are homogeneous and uniform; and that asthe Eau 


ww 
— * * 

— — 
— 4 PI 


is the common Matrix of Plants, fo is the Fallopian Tube in moſt of the 
Animals that are formed Ex Semine Maſculino; for as theſe receive their NG. 


| rihment, and increaſe by a String, till they are brought into the Word 
| ſo are all Seeds (at leaſt as far as we know) ſupported and nouriſhed by 2 
| like String; and the Seeds thrown into the Ground, do again, by the fame 
t | String, whereby they received their Increafe, convey Nouriſhment to the | 
[ Seed or Kernel, 2 „ 3 N 8 
| PS. 


Of the Seeds of Venus Lali. aft, or d 


5 1G. 458. repreſents one of the Seeds of Corn. violets; the Sced is very 
' ſmall, black, and ſhining, and to the naked Eye looks almoſt lice | 
a very ſmall Flea, but through the Microſcope appears to be covered with 2 
tough, thick, and bright, reflecting Skin, very irregularly ſhrunk, and pit. 
ted, that it is almoſt impoſſible to find out two of them wrinkled alike, | 
great a Variety there is even in this little Seed. 1 


n. 7T. a 
O the Seeds of Thyme. 


HESE little Seeds, although they differ ſomewhat in Figure u] 
* Bulk, yet when looked at through the Microſcope, all of chem exactly 
reſemble a dried Lemon, one of which is repreſented at Fig. 459. O 1 
them are a little rounder, and of the Shape of an Orange. They have ess 
of them a conſpicuous Part, by which they are joined to their little Stalk» | 
they are a little creaſed or wrinkled, as is expreſſed in the Figure. 


81857 
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S E C T. XIII. 
Of the Seeds of Poppy. 


pow S2eds, one of which is repreſented i in Fig. 460. deſerve to be hon 
Notice of among the other microſcopick Seeds of Vegetables ; both for 
| heir Smallneſs, Multiplicity, and Prettineſs, and alſo for their admirable 
cporitte k Quality, although they grow in a very large Caſe, yet are they 
b ſmall. as not to exceed the Bulk of a very ſmall Nitt, being not above 
r Part of an Inch in Diameter; whereas the Seed Caſe oftentimes exceeds 
o Inches, and 1s therefore capable of containing near two hundred thou- 


and of them. They are of a browniſh colour'd Red, curiouſly Honey- 
| comb'd all over with a pretty Variety of Net-work, or a ſmall Kind of 5 


£mbolsment of very _ raiſed gw. . 


0 27 Purſlane Seed, & 


TP T E Seeds = Purſlane ſeems of very n notable Shapes, and appear 
1 through the Microſcope like Porcelane Shells, as at Fig. 461. It is 
| coyled ee in the Manner of a Spirial; at the greater End, which repre- 
| ſents the Mouth or Orifice of the Shell, is a white, ſkinny, tranſparent 


Subſtance B, which ſeems to be the Place where the Stem was joined. Its 


whole Surface is cover'd with little Prominencies, orderly ranged in ſpiral 
| Rows; one of theſe being cut aſunder with a ſharp Penknife, diſcovered the + 
Shell to be of a browniſh Red, but ſomewhat tranſparent, and manifeſted 
the Inſide to be filled with a whitiſh green Pulp, the Bed wherein the ſeminal _ 


- Principle lies inveloped. 


_ Fig 2. 465. repreſents the Seed of Ben, it is ſomething like a Kidney, but 


ath it its Circumference rais'd up into double Ridges, towards which ſeveral 
Mall Ridges do in ſome Sort radiate from one Center. 


big. 464. repreſents the Seed of Chickweed, this alſo is partly ke a 
Kid; ey, and partly like a Retorr, being rough caſt with ſmall Pieces, as if 


| "ney were Inſects with little Feet, 

Fig. 463. repreſents the Seed of Bellis T, anaceti Folio, It hath two tri- 
197. Sides, and the third conical; the two firft have ſevera! Ridges run- 
i, © the Baſe, the Head criangular with one Side convex, the other two 
rb 1 With a little Pinnacle in the Center. 

42. repreſents the Seed of Vartwortb, or Sun Spurge, it is of a very 


complex 
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Bi; f 184 Of Vegetables. 
1 CD complex Figure, its Belly conſiſting of two Planiconick Sides, and bach 3 
1 Sphericonick. The Bale and Head are both flat, in the Middle of the for. 2 
9 mer is a Peg, by which the Seed is faſtened, and of the latter a pointe 4 
"=o Knob. The Belly-Sides is hollowed, ſo as to make a flat Rim of e ul 
[| Breadth ; and the Hollows filled up with Bladders, like thoſe of the pare 

T4 chymous Parts of a Plant. 1 
There are Multitudes of other Seeds, which imitate he Forms of ERS, 1 
| 48 SBraorts of SH; as Seed of Scurvy-Graſß, a Kind of Purcelane Sell; others 1 | 
| | ns Ts ſcveral Sorts of larger Fruits, Sweet and Pot Marjoram repreſent | 
| b ves, Carrot-Sceds are like a Cleft of a Cocoa Nut Huſt. Others are like 4 


ein Things, as Succory Seeds are like a Quwer of Arrows, the Seeds of 
 Aramanthus are ſomewhat like an Eye, the Skin of the black and ſhrivelbd 
Seeds of Onion, are all over knobbed like a Seal Skin, and Sorrel has 2 
| black ſhining three- ſquare Seed. It is almoſt endleſs to reckon up the 0. 5 
3 5 veral Shapes of Seeds, they being ſo many and ſo various in their Forms 
8 1 ſhall therefore leave them to the further Examination of the curious Ob- 
ſerver. 
The Seed or Powder. of the Fungus W or Paß Ball, x when 
cruſhed, appears like Smoak to the naked Eye, but when examined by one 
of the greateſt Magnifiers, is found to be infinite Numbers of little Orange 
5 = colour'd Globules, ſomewhat tranſparent ; in another Sort the Globules are 
_ of a darker Colour, each of them having a little Stalk or Tail, Which are 
2p 5 evidently ſo many minute Puff. Balls, * furniſhed with Stalks, to penetrate 
eaſily into the Ground, and the Miſchiefs they do the Eyes, is probably 
owing to the Dogs of theſe St which prick and wound that tender 


Organ. 
CHAP. XXXVL 
Of i the Roots of Plants. 
8. * T. I. 
© r E Root i is that part of a Plant which immediately imbibes the 1 ces 
e of the Earth, and tranſmits them to the other Parts for Nutrition t 


conſiſts of woody F ibres, cover'd with Bark, more or leſs thick, anc ariſe N 
from a little Point in the Seed called the Radicle. 

We learn by the Aſſiſtance of the Microſcope, that Plants confiſ of a E- 
rent Parts, Veſſels, Ic. each of which is ſuppoſed to be the Vehicle 9! 4 4 
different Humour, or Juice, ſecreted from the Maſs of Sap, which 07 1- 
der'd as the common Fund of them all. 


* Phil. Tranſ. No. 284. I Derham's PH. Theo. p. 418. mul 
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Of the Roots of Plants 185 

[ muſt not here omit a curious Phenomenon in he Natural Hiſtory of 
Plants, and that is, when the Radicle in ſowing happens to light lowell, it 
: 10 wonder the Root ſhould ſpread itſelf under Ground, and the Stem of 


the 2 ant riſe up perpendicularly : But when the Radicle falls uppermoit, 
what Means it is that it changes its Poſition, to favour the Aſcent oi 

c stem, is one of the Wonders of Vegetation. 
41, Dedart firſt obſerved this Perpendicularity of Plants, and publiſhed it 


n expreſs Eſſay of the Affectation of Perpendicularity, oblervable in the 
85 ems or Stalks of Plants, &c. 


The Matter of Fact is, that though almoſt all Plants riſe a little ebnen 


yet the Stems ſhoot up | perpendicularly , and the Roots fink down per- 
pendicularly ; even fock as by the Declivity of the Soil come out inclined, 
or are diverted out of the Perpendicular by any violent Means; again re- 


drefs or ſttengthen themſelves, and recover their Perpendicularity, by mak 


13g & ſecond or contrary Bend, or Elbow, without rectifying the firſt. 


common Eye looks on this Affectation, without any Surprize; ; but a 
Man, who knows what a Plant! is, and how formed, finds it a Sub bject of 


Aſt. Selk ent 
It has been before ſnewn, that each Seed contains A little Plane; Seed 


frond, needing nothing but to be unfolded ; the little Plant has its little | 
oer and Pulp, which is generally ſeparable into two Lobes, and is the 
Foundation of the firſt Food the Plantule draws by its Root, when it be⸗ 


ins + 60 eee 
2 Seed in the Earth be ſo diſpoſed, as that the Root of the little Plan l 


be es downwards, and Stem upwards, and even perpendicularly up- 


$; it is eaſy to conceive, that the little Plant coming to unfold "Gel, 


ts St Salk and Root need only follow the Direction they have to grow 
perrendicularly, But, 


I: is very well known, the Seeds of all Plants, whether ſown of them- 
or by the Help of Man, fall into the Ground at random; and 
aang * infinite Number of Situations, with reſpect to the Stalk of their 


11 


„ the perpendicular Direction upwards i is but one. 

'© is therefore neceſſary that the Stalk redreſs or rectify itſelf in all the 

a it that effects this Change, which is certainly a violent Action ? 15 
at the Stalk finding a leis Load of Earth above it, goes natural; that 

1+ 2y where it finds he leaſt Obſtacle ; were it ſo, the little Root when 1t 


pens to be uppermoſt, muſt for the ſame Reaſon follow the ſame Di- 


tion, and mount on high. 


5 F herefore M. Dodart, ſuppoſes the Fibres the Stalks are #1 ſuch a 
* e as to contract — 1 ſhorter. by the Sun's Heat, and lengthen out by 


Voitture of the Farth; and on the contrary, that the Fibres of the 


B b Roots 


7 Situations, in order to find its Way out of the Ground: But what 
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186 Of the Roots of Plants. 
Roots contract by the Moifture of the Earth, and lengthen by the Hear 
of the Sun. 

Then when the Root of the Plantule is uppermoſt, the Fibres which 
compole ohe of the Branches of the Root, are not equally expoſed to the 
NMionture of the Earth; the lower Part is more expoled than the uppe, 
Wo muſt therefore contra& the molt ; this Contraction is again pro- 

ted by the lengthening of the upper, whereon the Sun acts with the 
nk eſt Force; conſequently this Branch of the Root muſt recoil towards 
the Earth, and i . uating thro' the Pores thereof, get under the Bulo, Se. 

is reaſoning, it will appear, how the Stalk comes to get 


PA 


By inverting th. 
uppermoſt. 
in a Word, we may Tok agine, than the Earth attracts the Root to itſelt, 
and that the Su 2 contributes to its Deſcent ; and, on the contrary, that the 
Sin attraces the Stem, and the Ears nt in lome „lealure ſends it towards the 
fame. Again, 
M de la Hire Imagines, that the Root draws a coarſer and heavier Juice, 
and the Stem and its Branches a more volatile one; which Difference of 
_ Juices, ſuppoſes larger Pores in the Roots than in the Stalks ; therefore in 
the Plantule we may conceive a Point of Separation; ſuch, that all one 
Side of the Root ſhall be unto! ded by the groſſer * and all the othe 
Side by the more ſubtle ones. 
If now the Planlule be inverted who its Parts begin to onfold; the 
Juices w hich enter the Root being coarſeſt, when they have enlarged the 
Pores to admit Juices of a determinate Weight, thole Juices preſſing the 
Root more and more, will drive it downwands: and this the more as the 
Root is more ext tended or enlarged ; for the Point of Separation, being con- 
ceived as the fix*d Point of a Lever, they will act by the longer Arm, 
: ” the fame Time the volatile Juices having penetrated the Stalk, will tend 

0 8 ve a Direction from below upwards, and by Reaſon of the Lever, ll 
ive ON more and more every Day till it be perfectly erect. _ 

Aſiruc accounts for Perpendicularity of the Stems, and their redref- 
ling . on theſe two Principals. | 

Firſt, chat the nutritious Juice ariſes from the Cl of the Plant, 
and terminates in the Pith. Second, That Fluids contain'd in Tubes, e. 
ther parallel or oblique to the Horizon, gravitate on the lower Part 0! 1c 
Tubes, and not at all on the upper. 

Whence it caſily follows, that in a Plant poſited either e or pa 
lel to the Horizon; the nutritious Juice will act more on the lower AN of 
the Can als than on the upper; and by this Means inſinuate more into the 
Canais communicating therewith, and be collected more copiouily therein: 
thus the Parts on the lower Side will receive more Accretion, and be more 
nouriſhed than thoſę on the upper; the Conſequences whereof muſt be. 
that the Extrem ty of the Plant will be obliged to bend upwards, 


The 


SY) 
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The fame Principle brings the Seed into its due Situation at firſt; in a 
gen planted upſide down, the Plume and Radicle are caſily perceived with 
the naked Eye, to ſhoot at firſt directly for about an Inch; but thence for- 

ward they begin to bend, the one downwards, and the other upwards, as 


\f Barizy to be made Malt, in a Quantity of Acorns laid to ſprout in a moitt 


cond hath a different Situation, and Fer ali the Sprouts tend directly up- 
vards, and the Roots downwards, and the Curvity or Bend they make, is 
greater or leſs as their Situation approaches more or [cfs, to the Direction 
herein no Curviture at all would be neceſſary. Now two ſuch oppoſite 


by a juice, imported to it by Tubes parallel to its Sides; whereas the Ra- 
cicle imbibes its Nouriſhment at all the Pores in its Surface. As oft there- 
fore as the Plume is either parallel or inclined to the Horizon, the nutritious 
ſuica feeding the lower Parts more than the upper, will determine its Ex- 


Ziemes to turn upwards, for the Reaſon already aligned, On the contrary, 


when the Radicle is in the like Situation, the nutritious Juice penetrating 
more copiouſiy through the upper Part than che under; there will be a 
greater Accretion of the former than the latter; and conſequently the Ra- 


chic! cannot be till they are perpendicular *, 
Ro:15 are generally diſtinguithed by their Figures, ſome being entire, 
23 1.79449ricez, parted, as St. Fobmwort ; ſome parted at Bottom, as moſt 


fey others having divers Strings iſſuing from one Head, as Crawfoot ; 


. ſhort as Turnep, &c. &c. 


Ho: Ammi, Cinquefoil, &c. 

Den is a kind of wreathing or twiſting in the Veſſels of ſome when the 
bark 1s {tripped off, in Carduus, Sonchus, "tec. in which may be ſometimes 
o Or three Cuacumvolutions, 
ber the moſt remarkable of all Roots are ſuch as are annually -newed or 
:epa:rcd out of the Trunk or Stalk itſelf, as Arum, Rape-Crowfoot, Valerian, 
Þ 0:-mwort, Beargfoast, Tanſy, Lychnis, Sc Pier, Primroſe, Ammi, Avens, 
99 Serrel, Iris, and others ; that is to ſay, the Balis ot the Stalk CON 
Nu, and by inſenſible Degrecs, deſcending below the S Sur. Ace of the Earth. 


ding itlelf therein, is both in Nature, Place and Office changed into 


Pp Men. d. £ Acad. Ray. ar: Science, 7, 1708. 


in the Example of the Orange Seed, Fig. 457 ; the like is ſeen in a Heap 


Place, Sc. each Grain of Barley in the firſt Cafe, and each Acorn in the 


Mottons cannot ariſe without ſuppoſing lome conſiderable Difference 
».:ween the two Parts; the only one we know of, is, that the Plume is fed 


_ cicle will be bent downwards: And this mutual Curvity of the Plume and 
Radio! '- muſt continue, till ſuch Time as their Sides are nouriſhed alike, ; 


Root: ; others at Top, as Dandelion, &c. fome parted and ramil bed, as Cum 


ome ſtrait as Radiſh, crooked as Biftort, ſmooth as Buglofs, ſtringy 5 
an ind as Columbine; ſome thick as Rhubarb, ſlender as the Vine, long as 


he © Motions of Roots are ſometimes perpendicular, as bam level as 
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the older Parts annually rot away. 


winch when thin is commonly called the Bark ; next within this are the 


Or placing it before the Microſcope. In Currant and Goofberry- Trees it is 
leſs conſpicuous than in Oak or Plumbs, in Damſins it is more, and in El. 
der and Vines more; the cortical Body doth not only ſurround the Wood, 


drawn fror m the Center to the Circumference. 


Fig. 467, exhibits a microſcopic Picture of a Piece thereof cut out at 4b, 
Zo ; "9. 3 
17, Wulcn 


ABCD the Bark, or all that Part EF GH the Wood in which the 
"CHEF the Lympheduts on the | GRIT the Pl. 


DEF the Bark, or all that Part | GHIK the pithy Part of the Root. 
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a 7 85 So in Brownwort the Baſis of the Stalk ſinking down by De grees 
Mit hes under Ground, becomes the upper Part of the Root; and conti- 

nuing til to fink, the next Year becomes the lower Part, and the next 

after that rots away, * a new Addition being g yearly made out of the Stalk, a; 


In a Diſſection of the Root we ſhall firſt find the Shin, next t the Cortical 
woouy Fivres, which together with all its Parts, are viſible in a Circle; 
its Pore es being nothing near ſo numerous as that of the Cortical, but in 


ſome more open than in others, as may be ſcen on cutting a very thin 
traniverſe Slice of the Branch of a Tree, and holding it againſt the Light, 


but is as it were weaged into it in many Places, and is even inſerted therein 
as far as the Pith, and appears in a tranſverſe Section of a Root like Lines 


Fig. 466. repreſents 2 tranſverſe Slice of the Root of Aſparagus, and 


AB ſhews the Skin. : = net Edge of the Bark 


analogcus to it. black Spots ſhew the Air Veſſetz, 


Fig, 468, is a tranſverſe Slice of the Root of Mallows, Fig. Gs repre- 


ſents a Piece thereof, which was cut out at © d. as it appeared before the Mi- 
eee in which 


ABCD ſhews the Skin. 3 FE FGH the 3 


ot the Root which anſwers to it, | IKL more Lympheducts, in both 
in wiich the round Spots are the which the black Holes are the Air 
NMuciducts. : 1 the Air Veſſels, 


Fig. 470. repreſents a Slice of 2 Vine Root cut tranſverſly, out of which 
at ef was cut a {mal} Piece, which when placed before the Microſcope ap” 
peared as repreſented by Fig. 471. wherein 


AB ſhews the Skin. ſmall are the Air Veſſels. 
ABCD the Bark, E F parenchymous Inſertions bet w) 
LS Parcels of Sap Veſſels. the Parcels of Wood. 
I Parcels of Wood in which the | G G others within them. 

carer ſhaded Circles great and 


* Grew. Anat. of Plants, p. 59. At 
AL 


Of the Roots of Plants. "> mo 
At Fig. 472. is ſeen a tranſverſe Slice of a Horſe Radiſb Root, and at ab 


the Place from whence a Gore was cut, which is repreſented as as it appeared 
in the Microſcope by Fig. 473. whereof 


F , _ - 
—— — — — _ —u—ͤ—, — I. 1 — 


AB is the Skin, | darker Circles are the Air Veſſels. 
ABCD the Bark. | KLMN a Ring of more Sap Veſ- 
c DEXGHI the Sap Veſſels in] fels. 
Form of a Glory. NMNO the Pith, 


CDKL the Wood in Which the 


Fig. 474. exhibits a tranſverſe Sefton of Buploſe Roe: from which at 
c 4 was "ken a ſmall Piece, that om magnified. appeared as Fig 47 5. 
in which 

AB is the Skis. L curved Atchis, 2 

AB CD the Bark. _ | CDGH aRingof Sap Veſſels, 
 ABEF the Bladders in the outer II a parenchymous Inſertion, of 
Part of the Bark; they are figured | which there are ſeveral in the 
me what oblong, and are ranged | whole Section. 

in Genn [LKK L. the Wood in which the 
EFCD the inner Part of the Bark | dark Spots are the Air Veſſels, 

in which the Bladders are ranged in | K K M the Pith. 


j 


8 RE c . . 
0 the Skin of Roots. 


HE outer Part of all Roots is the Shin, which in Skerrits is his. Ek --Þþ 
yellow in Dock, red in Potatoes, brown in Lovage, black i in Bugloſs, Kc. A 
delt Surface is ſometimes ſmooth, as in Horſe radiſb, rough, as in Scorzo- | | 
»2ra, The Skins of the ſeveral Shells of a Tulip- Root freſh taken =: F 
pear to be perforated with a Number of ſmall Holes. This Skin is very : 
thn in Parſnip, thicker in Bugloſs, very thick in Tris, op Pa ake in ſome as the 
[21/i/c, and tranſparent in others, as the Madder. 
Every Root hath two kinds of Skin, one of the fame Age with the 
ather Parts, and the other ſucceeding in the Place of the former ; as in Dan- 
eien, the old Skin ſeems to be that Part which compoſed the cortical Body 
the Year before, which by the Generation of a new Ring next the Wood, 1s 
07 thruft outward, and ſhrunk up into a Skin as at AB; in an Herſe- 
4 Root, Fig. 473. or at AB ina Bugloſs Root, Fig. 475. as far as the 
Blacders in the former, and Veſlels in the latter, arc . N the cortical 
Body feems to ſhrivel up into a new Skin, as the old ones fall of. and pro- 
"a vly the whole Body of the perpendicular Roots, except the woody Fibre 
1 the Center, becomes the ſecond Skin, as in Ajparag us; Fig. 407. 
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This Skin is made up of two Kinds of Bodies, one parenchymous, 


rally compoſed of exceeding ſmall Cells or Bladders, which are pla 12. 
fible, if viewed through a Microſcope, and appear as in Fig. 467. which 


repreſents a tranſverſe Gece of the Root of Aſparagus magnified; theſe Blad- 
ders are of different Sizes, being larger in-Bugloſs than in Aſparagus, &c. 
The other Part of this Skin is compoſed of tubular Wood-Veſſels, inter- 
mix'd with the Bladders before-mention'd. 
If a Root be cut 8 and laid by for ſome Time, all the Parts 
where there are no Veſſels will ſhrink below the Surface of the cut End; 


but the Veſſels will all retain the fame Length, at which Time they may 
be examined y the Microſcope. 


Of the Bark of I Roots. 


N F Bark | 5 ; ſituate juſt within the Skin, in ſome Roots it is yellow. 
as in Dock, red in Biftort, but in moſt white, in ſome it is very thin, 
and in othets it makes the greateſt: Part of the Root, the thinneſt and thickel. 


; being all analogus. 


It is exceeding porous both in Length and Breadth, as appears from 


its ſhrinking up equally both Ways, and dilating to its former Size on be- 
ing ſoaked in Water. All this is apparent to the naked Eye; but the M7; 


Mi. 


Cro cope confirms the Truth thereof, by ſhewing that theſe Pores are an in- 


finite Number of little Cells or Bladders, ſometimes running in Ranks both ” 


the Length and Croſs- ways of the Root, as at AB CD in Baglofs, Fig. 45. 


it may ho {cen both in a tranſverſe 0" upright Section, and always beſt al- 

ter the Pieces ſo cut hath lain by ſome Time to dry. 
This parenchymous Part is of an uniform Texture in many Roots, and 

diverſified in as many others; the Bladders, though very regular, yet differ 


in Shape, Size and Situation; in ſome Places like white Rays, ſtreaming 


rom the inner Edge thereof outwards to the Circumference of the Bark, as is 


apparent in a tranſverſe Section of Lovage, Melilot, Parſnip, &c. conti 
ing in direct Lines the whole Length of the Root. 


The Bark, as before obſerved, is intermixed with a few lignous Veti*'s, 
which arc apparent in molt Roots i in the Reſemblance of Threads. Thi? 
tubular Threads do not run in direct Lines, but are frequently braced roge- 
ther in the Form of Network, as is apparent if the Bark be ſtripped off, an: 
2 Piece of it examined by the Microſcope. 


In Parſnips theſe Veſſels yield a thin Lympha. It is certain that this £1-3! 


= Sap aſcends only in theſe Veſſels, becauſe no Liquor will do the hke irc fa 


any parenchymous Part; ſometimes they yield a thick mucilaginous Lym? 
as Comfrey ; oftentimes theſe ſucciferous Veſſels yield a milky or white Sap, 
and ſometimes yellow, as in SoncHus, and moſt cichoraceous Plants; in 
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pelica, and moſt umbelliferous ; in Burdock and divers Thiſtles ; in Scorzo- 
are, common Bells, and many other Plants, not commonly taken Notice 
of to be _ Thefe milky Saps, although of different Colours, Thick- 
refs, and! other Qualities, agree in being more oily than any of the lymphous 
Says ; for the Mixture of the oily Parts, with ſome other limpid Liquor, 
* them to be of a milky “, or other opake Colour. In the fame Man- 
der as common Oil, and a ftrong Liquament of Farrar, ſhook | in a Bottle, 
become winte, 
Smetimes the Oil will ſeparate, as is obfervable on cutting a Fenne! 
Fest ranfverſly, after it bath Jain ſome Days out of the Ground. The 
fame Veſſels, which before yielded Milk, will now yeild Oil. — 
All Cums and Ba!ſams are likewiſe the Contents of theſe Veſſels, for theſe 
ay M\ilks are nearly a-kin. The Milk of Fennel ſtanding ſome time, turns 
2 clear Balſam, of Scorzonera : ; Dandelion, and others, to a Gum. In the 
dried Root of Angelica, when ſplit, the Milk + is ſeen in Clods, in the Con- 
 tinuarion of theſe Veſſels, contented] into an hard ſhining Roſin. The Root 
Hc/e119n cut tranſverſly, preſently yields a Balſam of a Citron Colour, ſo 
called be cauſe it will not diffulve in Water. The Root of common Werm- 
gad vields a true Balſam, with all the defining Properties of a Terebinth ; 
the EHts of Trachelium and Enula, yield both a Lympha and a Citron Bal- 
am; and Wormwood both a Lympha and a Terebinth Fat the ſame Time. 
le tis Joubtful whether all Roots have Lympha Ducts, but probably they 
| have, and for the moſt Part ſtanding in a Ring, at the inner Verge of the 
Hark. 5 
The Situation of theſe Veſſels are very curious, if viewed i in a tranſverſe 
ection of the Root; ſometimes they only form a Ring at the inner Edge 
ot the Bark, as at E F, in Aſparagus, Fig. 467. in which Poſition they are 
in mo oth, if not all Roots; in tome they ſtand in Rays, as Borage, or Peri- 
f-r:c/, as in Celandine. Theſe vaſcular Rays are extended in ſome towards 
ine C 1 ccumference of the Bark, about half Way, as between CDE F, in 
agiols, Fig. 475. in all Docks and Sorrels, about + ths of the Thickneſs 
{ the Bork toward the Circumference, ſeveral of them are allo atched 
ferabour In all, or many Trefoils, and of the leguminous Kind, only 
me Third of the Bark. In the umbelliferous, they are ſituate between' the 
anuetrical Portions of the Parenchyma. In the Microſcope they all of them 
PET to be real Circles; and in a tranſverſe Section, when the Milk has 
en licked off with the Tongue, till no more will riſe. They may alſo 
* ſoaked in Water, after which the Poſition of the Milk Veſſels will be 
"vie; in ſome Roots they run more parallel, and keep aſunder, as in 
ont hood, and join towards the Circumference of the Bark, in Eryngo. 
They terminate more circular, in Briony a angular, or in the Form of a 
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uf (He Be ner Rav and hgnous Subſtance. The firſt of which is of tne ame 


as well Trees as Herbs; ſometimes this parenchymous Body is dilyo/-d in- 
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Glory, as will appear alſo on viewing an Horſe Radiſh Root, C DEFG 
H 1, Fig. 473. in the Microſcope. In ſome almoſt entire Circles, as in Dan. 

gelion; in others compoſed of ſhort Chords; in ſome theſe Specl;: are ſo ex- 

ceeding ſmall, that to the naked Eye they ſeem continued Rings, but when 
viewed in the Microſcope, are diſtinct Veſſels, as in Marſh-Mallow:, and 
L guorice. In Morſh-Mallows the Lymphæducts appear in Rays, and che 
La teals in Rings, Fig. 469. In Dandelion they appear to the naked Eye F 
e numerous Rings, but when viewed through the Micreſcoe, arc a | 
© con! ſiſt of very many ſmall Rays, ſtreaming from the inner 9 erge of the | 
Hark, a-croſs three or four of the ſmaller Rings. 


e 
of the Wood of Roots. 


H AT Portion of the Root, which | 18 contiguous to, and within Un 
Bark; in Trees, and ſhrubby Plants, 1s the Wood, which con 


Nature with that of the Bark. The Poſition of its ſeveral Parts are moſt! = 
ametrical, running between the /ignous Parts, from the Gireurnference 9. 
wards the Center of the Root, and all together conſtitute that which is be- 

ore called the Inſertment. Theſe Inſertments are moſt obſervable in che 
Roots of many Herbs, as Comfrey, which exhibits a good Notion of al! other, i 


0 Rings, as in Fennel. In moſt woody Roots, they ſtream between the 
Dith and Bark, like fo many ſmall Rays. In ſome Roots they continue to 
the Center, as Columbine, in others not, as Parſnip; and me diffe- 
rent in the {ame Root, as E. F in the Vine, Fig. 471. They are compoſed 
of many ſmall Bl adders, as in the Bark, but ge enerall y ſmaller. Their Sag 
uiually round, but ſometimes oblong and oval, as in Borage, or oblong an 

iquare, as in the Vine. 
The lignous Part alſo conſiſts of two Kinds Ol * Bodies, ſucciferoi Gf 18 
us, and Air Veſſels. The lignous are of the Nature with thoi- 00 = 
Bark, and in a tranſverſe Section of the Root, emit a Liquor as tnot* do. 
Thele Veſſels are no where interwove or braced e but continus tom 
one End of the Root to the other. 
The Poſition of both theſe Kind of Veſſels is various, the ſucciferdus or 


-2 
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lignous are ſometimes ſituate in diametrical Lines, as in the Vine, Fig, + 
and molt Trees, ſometimes oppoſite to the Areal, as in Beer, &c. 
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"ECT 
Of the Pith of. Roots. 


* 7 "TI the woody Part, is the Pith which is not common to all 
* 1 Roots, for ſome have none, as NVicotian, Str amoniam, and others. 


The, for the moſt Part, efpecia! Iy in Trees, is a ſimple Body, yet like 


the Bait 1 is compounqded, ſome ſucciferous Veſſels being mixed with | It, as 


in Ferufacem Artichoke, Tier ſe Leaalſe cc. many Roots that have no Pith 
at ilicir lower Part, have one at the Top, as Columbine, Lovage, &c. 


; Contexture by the Macroſcop „ appcars to be ct the fame general 


Ki: in all Plants, both ir the PFenci 3yrma of the Bark, in the Inſcrement 


d 


Or . ed 1etrical Portions, and in the Pith, all being e ſed of Bladders, 


wich; are of very different Sizes, ſeldom leſs than thoſe of the Bark, as 


in .{eragus, Fig. 467. but generally much bigger, as in Horſe Kadiſb, 


Fig. 473. their Potition teld om varies, but is uniform in a tranfv.rle Sec- 


tio: of all Parts of the Root pile d up eve ah one over angther. In an 


4 


cht Section they ſeem to run in direct Trains, length-ways ; they are for 


Eo it Part orbicular, though in the larger Roots {me what angular. On 
obſerving theſe Bladders with the Microſcope, their Sides wilt be found to 
| l. "of ſeveral Ranks of exceeding imall Fibres, lyng for the moſt. 


Put cyenly one over another, from the Bottom to tlie Top of every 
Pc EF, f 


) 
Beer, and running a-croſs 4110 from one Bladder to another. The 
A 


I 


bent with a arp Razor, or Penknife, and lo «pic cd to the Acre, 


Rey y voll ll be ſeen cftinatly. 


ame ** o well in any other Cone it tion, as 1 ur 
ten, e Sap being voided, che Spac es between the Fibres, and t 
tht * es are more diſtinctly ſeen. Net it mult not be dried after cutti. 


its ſeveral Parts will thercupon coincide and become deformai, by: 


to cha while the Plant is growing, at which Time it may be 
\...1 ry and not deformed ; as in the Trunks of common Thiſtle, Jury {7 


liche ke, &c. cut off the white Bottoms cf the Bladders cf a B. 4 ö 


verſly, and they will appear like à curious Piece of Needle-work. The 
Body of a Root therefore conſiſts of Veliels and Fibres, and probabiy 
_ Fthres tnemfeives are tubular. 

ou take the Roots of Vine, Fennel, Dandelion, Pt, nb. res, Elder, 
Kc. and lay them for ſome Time to dry, then cut off a thin Slice 

| =" tranfverſly, and place it before the Microſcope, by pincning one 
LE wy ereof between the Nippers, the Light w n then be trajected t rough 
'-rforations of all the Veflels both great anc mall, they are ſcarce ever 
in the freſh Slices of theſe Roots 
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may be obtained by ſplitting a Vine Root, or a Piece of Oak, and may be 


than in the Root, and beſt in young Plants, but not ſo well by cutting as 


ing, 2 kind of Down or Wool; they may be ſeen drawn out, and that 
| Number of Fibres drawn out of their ſpiral Poſition, appearing more or 
ccc. in the Scales of a Szuil they are fo eaſily ſeparable, as to ſhew the 


one ſingle Piece, but made up of ſeveral round Fibres, running paraſlel, and 
knit together by other ſmaller ones . in the F orm of a Zone, 


Tears ® Growth the Tree is; in each of theſe Rings is one Circle of | arge 
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A ciear and elegant Sight of the Fibres which compoſe the Air v elch 


{een in the Side of the greater Air Veſſels, in the Reſemblance of Needle. 
Work; the Spiration of the Fibres may be better obſerved in the Tryx; 


P itting, or by tearing off ſome ſmall Piece, through which they run; 
heir Confirmation being by this Means not ſpoiled. 
But in the Leaves or tender Stalks of all ſuch Plants as ſhew upon break. 


ſometimes to the naked Eye. This Wool being nothing elſe but a certain 
leſs in the Leaves and other Parts of moſt Plants, as in the Vine, Scabious. 


Plate or Zone into which the Air Veſſels are uſually reſolved, which is not 
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"wy" he Trunks of Trees. 
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"HE Trunk comes next under Conſideration, which coolifts- o the n 
Bark, the N vod, the Inſertion: or Veins, and the Pb. 

"3p he croſs Shootings of the Wood in Trunks of ſeveral Years Growth ap- 
pear in Rings, fo char we may judge by the Number of Rings of how rs. 


open Pipes, but the fewer of theſe the ſtronger the "Timber. 
The Pores of the Wood in well grown Timber are very confpicuou: both | 

m an upright and tranſverſe Section thereof. 
The lignous Body in the Trunks of Herbs are extremely viſible in the 
Microſcope, each Fibre thereof being perforated with 30, 50, 100, Sc. 
Pores, as may be ſeen in a magnified Piece of Burdock, Fig. 477. and 
although each Fibre appears to the naked Eye to be but one, yet win 
zonifed we plainly find them to be compoſed of a Number of Fibres. 9 
rather hollow Tubes joined together, ſo that what we call the woody Fart 
of 2 Tree, notwithſtanding all its Solidity, is nothing elſe but a Clu! iter of 
NBUMcrable and extraordinary ſmall vaſcular Fibres : ; ſome of which nie 
from the Root PIR, and are diſpoſed in Form of a Circle, and the others 
winch Dr. Grew calls inſertions, tend horizontally from the Surface to dhe 
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center, in ſuch a Manner as to croſs each other, and are interwove like 
the Threads of a Weaver's Web. 

Theſe Inſertions are viſible on ſawing Trees Lengthwife, and ſhaving 
from thence very thin Slices. They are alſo diſcernable at their Entrance 


into che Wood on ftripping off the Bark. 
As the Pores or Veſſels are greater or leſs, fo are alſo the Inſertions, to 


the naked Eye, the largeſt only are diſcernable ; but by the Help of the 


ty they appear very numerous. 
e Inſertions in the Trunk are viſible in a tranſverſe Seftion. at are 


rfnoked in even Lines or Rows throughout its whole Breadth; they are re- 


- pr ſented as they appear in the Root of a — when viewed nas 
Alicroſcope, by E F, Fig. 471. 


Tue Pores of the Pith are moſtly obſervable in the T runk, being aur 


than in the Root; and through a Microſcope appear like to many Bubbles 
or Bladders, as in a Piece of Burdock, Fig. 4 


in the Piths of many Roots and Plants, ſome of the larger pores or Blad- 
; have ſmaller ones within them, ſome of which are divided with croſs 


Fr mbranes, and between their ſeveral Sides other ſmal ler Bladders are in- 
ſerted, in orderly Ranks Length-wiſe. 


bat Dr. Grew calls Fibres and Inſertments, or the lignous Body inter- 


oven with that which he takes to be the cortical, that is the ſeveral Di- 


tinctions of the Grain, are called by Mr. Liſter Veins, * that is, fuch Ducts 
seem to contain and carry in them their nobleſt Juices, analagous to hu- 
man Veins. Mr. Lifter makes it appear, that theſe Veſſels are not the Pores 
of the lignous Body, from a tranſverſe Section of Angelica Slveſtris magna 
1/-4tior , the Veins there clearly diſcovering themſelves to be diftin& from 

the ibres, obſervable in the Parenchyma of the ſame cortical Body, the 

n uices always riſing on the Side, and not in any Fibre. Alſo in a 

1G - inciſion of Burdock, in June the Juice ſprings on each Side the Radii of 


bo wo Circle, that is, in the cortical Body and Pith only again where 
c! here is no Pith none of this Juice 1s obſerved. 

In a tranſverſe Cut of a Leaf it is obſervable, 1. That theſe Veins ac- 
en pany the Ribs and Nerves. 2. That the middle Fibre or Nerve ſeems 
0 eld one big Drop of a milky Juice ſpringing as it were from one Vein, 


et by the Microſcope it is plain there are many Veins, to the making up of 


10 nat Drop. 3. That if a Fibre or Nerve be carefully taken out of the Leaf, 
the \ eins will appear therein like ſo many Pipes running along the Nerve, 
yet theſe numerous Veins are all of an equal Bigneſs. 


is obſervable in the Motion of theſe Juices, that the milky Juice always 


es and ſprings briſkly upon the opening of a Vein, f the limpid Sap only 
©. -*7tain Seaſons. 
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7 | 196 tube Trunks of Trees. 
Dr. Gree aſſigns the Offices of on leveral Veſſels, viz. thoſe Placed on 
the inner Verge of the Bark, he calls Lymphæducts, and luppoſes them ge. 


. 46 r * - x 2 = ** ju, - F 


| LINN for the Conveyance of the molt watry Liquor; theſe Mr. Bradl. 
. calls the Few forming det Which are annually produced, and he! Ip to ly 
creaſe the Bulk of the Tree; g 

; 8 Choſe in the Middle ol © the Win Dr. Grew calls {act ferous or re/mfercys ö 
| Veiteis: Their Ule, according to n is to return the ſuperfizous Sy; 4 
| Theſe Veſ leis Grew obſerves, "arc the principal Viſcera of Plants, and add q 
| that as the Wilcera of Anta are but Ve; Is conglomerated; { the : 1 
lels of a Plant are Viſcera drawn out at length, all Which will be ea! 17 un- 
| Gerltood on an Ininection of the follo wing . igures. 
8 Fig. 276. repreſents a ſmall Piece cut out "of a walking Cane, as it ap- 


prared in the Microſcope. AB E F ſhews a tranſverſe Section thereof 
| are ſeen Cluiters ot Air Veſſels ſurrounded with Rings of ſar Veſ- 


1 : els, anc at ABC D the Pores 1 in the outlide SKIN or Bark of the Cane are 
1 blainiy viſible. ED 

—_  -- Fig. 4 477+ repreſents a magnified Piece of the Stalk of. Bardo cut 
| 5 tranſverſly a: 0 n the Side. 


1 0 
Fier {om — 


g 478, exhibits a Piece cut out of a Branch of Pine, wherein : at ABC CD 


* „ 
4 + 1+ 


1 —7 is feen th Bark Side Ways, and at AB E FE a tranſverſe Section thereof, 
7 thronzh which the Turpentine Veſſels run Lengthwiſe. G H repreſ:ns 
one ot them cut t down the Middle to thew the lofi ie of it „ and avorh r 1s 
ſeen intire at I K. > 
Fig. 479. repreſents the Milk Veſſels | in \ the Bark of Sumach, in the lame 
Manner as the Tur rpentine Veſſels are repreſented in the foregoing Fu Sure, 
_ and are expretied by the ſame Letters alſo. 

Fig. 480. repreſents Part of a Vine Branch cut tranſverſly ; and Fig. 1 
1 cut out of the ſame at a b, as it appeared in the Microſcope ; where- 
A BCD thews the Skin Length-ways. At ABEF is ſeen a trantve: : 
tion ol the Wood and Air V ollcls, and between GH and IK par: oi 

W cod and Bark is taken away to thew tl the fame Lengthwiſe. 

"PS. 1 3 36 2 aer Section of an Apple Branch, in which the 
 teveral Circles of Wood that ſhew of how many Years Growth tl: : Tree 


15, are vilible to the naked Eye. Fig. 482. b, repreſents a Gore eur out of 
c atorcſaig Slice at ab, as it appeared in the Microſcope z in wa! 
AB repretents the Skit | K LMN oneYear* 1 u which 
K BOI the Bark. I the dark Spots repreſent = 43th 
£11 {pirat tap Veilels in arched Par-] Veſſels. 

— — ggg the true Wood. 
2 C ; e common ſap Veſſels which P the Inſertions. 
begm to turn into Wood. EF other ſap Veſſels. 
( 5 F the W Cod of three Years E FG the Pith. 
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Pig. 48 2. ſhews a tranſverſe Slice of a Hazel Branch, and Fig. 484 re- 
reſente a iece thereof, which was cut out at cd, as it appeared when 
placed 4 in the Microſcope. 

AB the Skin. MY P O leſſer between them, the black 
ABC D the Bark. Parcels between theſe Inſertions 
600 the ſimple Parenchyma. are the Wood, which is compoſed 


fs, : Ring of (pecial Veſſcls. of minute Tubes (although it is 
here repreſented in a Shade) | | 


— 
ended wroocs 


P Þ common ſap Veſlels. 
CDF the Wood of three Years | which the dark Spots are the Air 
Groth. Veſſels. 9955 

K-11 N N one Years Growth. EFG the Pich. 

XXX - Br reat Infertions. A 


5 48g. exhibits a tranſverſe 8 Slice of a Walnut Br anch, and Fig. 486 a 
1600 Nick Picture of a Gore thereof cut out from ef, in which 


AB: the Skin. I RKLMN one Year's Growth. 


RK the Parenchyma. _ | the reſt, "by the Mixture of ſap 


Ei! two Rings of | 89 85 ſap Vei- | Veſſels, which are repreſented by 
7 105 the tranſverſe Lines. 
common I ympbeducts MN the great Air Veſſels. 
+ PC} * the Wood of tour Years | ce, ce Parcels of leſſer ones. 
{rrowth. ER © F a Ring of other wp” * eſſels. 
ke true Wood een Pith. = 
IÞ E. ig. 487. 18 "RR a Skee of 1 Md of Pine cut cranfverſly, and at 
big, 438, 2 magnified Piece of the ſame cut out from gh. 
6 the Bark. I white Spaces tending to che Center 
1 Id the Parenchyma. I  fſhew the Inſertions. 
1) 1.4 the Lympheducts. EFG the Pith, the larger Holes 
mr Lurpentine Veſſels. both in the Wood and Pith are 
CF the Wood in Which the | more Turpentine Veſſels. 


whence a Piece i K was cut, which is exhibited as it appeared in the Mi- 
| 29 75 by Fig. 400. whercof 5 
A860 is the Bar k. DCEF the Wood in which the 
A 


A M B the Parenchyma. | dark Spots are the Air Veſſels. 
FN 1 Ballamic Veſſels. | MM the Inſertions. 
K1 another Sort of U Veſſels in | R another baliamic Veſſel. 

arcels. EFG the Pith. 


7: DL N | 


g. 491. 18 a tranſverſe Section of a  Thift1e-Stalk, out of =p at Im 
vs cut a Piece, which is ſeen as it appeared in the Microſcope at big. 


” ſ % } 
a 2 


ABCD 


AP C1 1) the Bark. a; Id, Qd, part thereof whiter than 


8. 489. repreſents a tranſverſe Section of a Wornmweed-Stalk, from 
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DCE F the Wood. 


HWI the Parenchy ma. 


198 
ABCD the Bark. 
HI the Parenchyma. 


ee a Sort of ſap Veſlels. 
aa another Sort. 


c c Milk Veſſels. 


VV the Air Veſſels. 


9. ſhews a tranſverſe Section of Sumach Stalk, and Fig, 404 a 
ma Znified Gore thereof, which was cut out at no. 
5 | Lymphæducts. 


AB az the hairy Skin. 
ABCD the Bark. 


DMC the common Lymphæducts. 


KML three Milk Veſſels. 
HI another Sort of Lymphæducts. 


arched over the Milk Vallels 
XX ſeems to be a third Sort of | 


oO ig. 49 3 repreſents part of a Vine Branch cut tranſverſly at ABG. n ad 4 
at ABC, and alſo ſplit half way down the Middle at GG BB, wiereot WM 


ABAB is the Skin. 
ABCD. ABCD the Bark. 
HHH fap Veſleis in arched Parcels. | 


1 the Parenchyma. 
CDE the Weed. 


ddd the true Wood, in kh the 


dark Spots are the Air Veſſels. 


KK the Inlertions. 
EFa "Og of other r ip Veſſels. 


Src 


Of the Bark of 17 res. 


H E. exterior — Pics of Trees is the Bark, ad ſerves them for a Sin or 

Covering ; in general it is of a ſpongy Texture, and by many de 
F - eg which paſs through the capillary Tubes whereof the Wood confilts, | 
communicates with the Pith ; fo that the proper Nutriment of the Lee 
being imbibed by the Roots, wo carried up through the fine arter:.' Vel- 
lels of the Tree by the Warmth of the Soil, Sc. to the Top of the "_ 
is uſually ſuppoſed to be there condenſed by the cold Air; and returns Jy 5 | 
own Gravity down the Veſſels, which do the Office of Veins: lying between 
the Wood and inner Bark, leaving, as it paſſes by, fuch Parts of its Juice >. 


Of the Trunks f Trees. 


Bladders, Bladders of Threads, and 


1 We white Rays tending from M 


| Berween GG, FF, is "OE the Po- 3 


l 


„2 ma ee 8 "RC 2 5 Aa: 


tt more Lymphæducts. 
{{ mere Mille Veſſels. 


at Inſertions. 
EF the Pith compoſed of angular 


Threads of ſingle Fibres, 


DC EF the Wood. 

to M are the Inſertions. 0 
| YY the true Wood in which ne 
dark Spots are Air Veſſels A 
EF a Ring of Lymphæducds. 
| EFG the Pith. . 


EFG the Pith. 


ſition of the Bladders i in perpendr 1 

cular Rows. J 

Between DD and BB is ſeen th: tame 2 

of the Bark; and 1 

Between FF DD is ſeen an upright Wl 

en of the Wood and Air Vel 4H 
els 
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Of the Bark of Trees. 199 
the Texture of the Bark will receive and requires for its Support. That ſoft 
wiitih Rind or Subſtance, between the inner Bark and the Wood, which, 
Mr. Bradley thinks, does the Office of Veins; ſome account a chird Bark, 
differing only from the others in the Cloſeneſs of its Fibres ; *tis this 
contains the liquid Sap, Gums, Sc. found in Plants in the Spring and 
Summer Months. It hardens by little and little, by means of the Sap it 
traulmits, and is imperceptibly converted into the woody Part of the Tree. 
There are few Trees but what have it; yet it is till found in lefs Quantity 
as the Tree is more expoſed to the Heat of the Sun. It is here the Corrup- 

ton of Trees generally begin; whence thoſe who fell and cut Trees ought 
always to take Care to leave as little of it on as poſſible. 

Lac Bark conſiſts of two Parts, the outmoſt Skin and the main Body; 
the Skin is generally compoſed of very ſmall Veſicles or Bladders; but as 
the Plant grows, the Skin dries, and the Bladders ſhrink up and diſappear. 

Amonglit theſe ſkinny Bladders are intermixt a Sort of woody Fibres, as in 
Mallcce, Nettle, Borage, J. biſtle, and moſt Herbs. 

7 The Skin of the Trunk is ſometimes viſibly porous, as in the better Sort 
alking Canes, Fig. 476. ABCD. 
Th main Body of the Bark alſo conſiſts of two Parts, the Parenchyma 
and Veſſels; the N is compoſed of an infinite Number of ſmall 
Blaiers, and the Veſſels are very numerous RAO + in or near the Inner 
Margin of the Bark, and are always ſap Veſſels“ 
1 he Properties of the ſaid Veſſels are diſtinguiſhed from one another in 
the ſame Plant, and in the ſeveral Species of Plants; which Properties are 


* or accidental, but ſuch as ſhew the conſtant and univerſal Deſign of Nature. 


or in the Figures 482, 484, 486, 488, the Veſſels of the Bark are only 
of % Kinds, which in the firſt two ſeem to be roriferous F and Lymphe- 
du ts (yet in all the four their Number and Poſition is very different. J 
ir. Hazel, Fig. 484, they are but few); in Apples, Fig. 482, they are more, 
and alſo in Pear. Plumb, Elm, &c. ſtill more numerous. As to their Po- 
lition in Hazel, the Lymphæducts or Veſſels next the Wood, ftand 1 in ſemi- 
ar Parcels; and in Holly they ſtand in Rays, yet 10 numerous and 
<w: together as to make one intire Ring. In the Apple Branch, Fig. 482. 
the 1 Iymphæducts OO are radiated, they are alſo radiated in the Pear and 
Plurr b, Sc. In Hazel, Fig. 484. the roriterous Veſſels HI, as Dr. Grew 
ans them, make an intire Ring. In Apple, Fig. 482, they are neither 

ated nor make an intire Ring, but ſtand in peripherical Parcels, much 
= the lame Manner they ſtand in Elm. In Alh the Veſſels make two 
A | the inmoſt or Lymphæducts conſiſt in arched Parcels, and the out- 
Wolf or roriferous of round ones: „ whereas in the foregoing the Lymphæ- 
are contiguous to the Wood, and the roriferous more or leſs diſtant 


Great. Ana. Plant, p. 10%. f Lid. 109. 
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200 Of the Bark of Trees. 


from the Skin; here, on the contrary, the firſt are diſtant from cbe Wood, 


and the latter contiguous to the Skin. 


In the two next Branches, Fig. 486 and 488, the Veſſels of the Bark are 
to dich Number, Pot: of 1 K; d. In P; 

0 dit rent in Numbe tion, ze and Kin n Vine they are ſe fs, 

1 in Valuut more nu merous: as to their Poſition, the inmoſt DC in Pit, 
rig 4885, compoſe a radiated Ring, the utmoſt are ſtragling up and d 


— — 


OW i 


out any certain Order, In Maluus, Fig. 486, the inmoſt D C make 
allo a radiated Ring, and the utmoſt a double Ring H RI, not radiated but 


9 
ei reund Pa.ceis: As to their Kind, they differ moſt apparently from the 
Dive -rfity of dane thote different Veſſe ls contain ; which in the Bark of 
Pine, Fig. 483. are allo of two Sorts, the inmoſt are Lymphæducts, xs ;; 


the two tor mer,; the outmoſt are not Mili, but Gum Veſſels, or refn "A 


rous, and ſtand ſtraggling or ſingly about the Bark; all the clear Turpe 5 


tine that drops from the FT Ce iſſues f. 0 the ſe V efiels, «which art Patent 


cven to the naked Eye; whereas thoſe of the 1 Ly mphzedutt Arc not to be 


diicer; ied without the Atliftance of a Microſcope. 
The two next Picces of Branches are common Suma ch, Fig. 494. and 
common Ii ori odd, Fig. 490, which are remarkable for their having three 


xind of Veſicls in the Bark, whereas the former have only wo, b. it then 


in common SUMAcH is à thiC radiated Ring DMC of I ymphxduc ts, and— 


ing on the inner Margin of the Bark contiguous to the Wood ; theſe Velſce 
exhibit their 71 ympha very app darently. The ſecord Kind of Veſſels XX 
compoſe a Ring, and are lituate near the outward Margin of the Bark. Be- 
tween rheſ two Kinds ſtand the Milk Veſſels KML, "ach of which being 


wo. a 


empaled or hem'd in by an Arch of roriferous Veſſels. = 
The next is a Branch ot common Wornmeood, Fig. 490, in the Buri ol 
which are alfo three kinds of Veſtels ; fartt © "IE thin radiated Ring 


C DLR of Lymphaducts, contiguous to the Wood, yet this oP” 00 
entire, but made up of ſeveral Parcels; which are intercepted by as ag pa- 


renchymous ones, inferred from the Bark into the Pith. The ſecond $ rt ot 

Veſſels K L, which ſcem to be roriferous, are ſituate near the Mule of | 
the Bark, and ſtand in arched Parcels ; theſe allo « compoſe a Mig 

Beyond theſe Arches, and towards the ourer Margin of the mon, Ac 


viſetd Cum, which for its pleaſant Flavour may be called an arome! 
4 N „ be <caule it perfectly affordeth whatever is in the Smell or! 
Worn OO, being the Eſſence of the whole 3 jo that they a 
Reſpects anal. JI 8 to the Tu rpentine Veſlels in Pine. 
T he 8 Structure of the Milk and Gum Veſtels when viewed with th- 
cope, ſcem to be made by the Conſtipation of th=Bladders in the Ba 
15 to fay, they are ſo many Chanels, not bounded by any Sides pr. 


rA 
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themſelves, as a Quill thruſt into a Cork, or as the Air Veſſels in the Wood, 
but by the Bladders of the Parenchyma * which are ſo crowded up together, 
a; to leave certain tubular Spaces throughout the whole Length of the 
Bark, 
One Difference between thoſe Veſſels juſt deferid'd. and theſe hollow 
Tubes, Fc. in the Pith, is this, that they are not originally formed with 
the Pith, but are formed partly by the ſtretching it undergoes from the 
Dilatation of the Wood, and partly from the drying and ſhrinking up of 
its Bladders, and of their component Fibres ; whereas the Veſſels in the 
Park are many of them originally formed + therewith; and thoſe which 


ſucceed them are not cauſed by, any Rupture as thoſe in the Pith are, but 


rom a regular Diſpoſition of the parenchymous Fibres, and Corſtipation of 
the Bladders thereof; all which will appear "oy plan upon viewing the 


three Figures 477, 478, and 479. 


t has been before obſerved, that the lignous or towy Parts of all ' 


are tubular, and that the Juices are conveyed the whole Length of the 
Plant through an infinite Company of ſmall Tubes. 


I heſe very Tubes or Lymphæducts are likewiſe made up of other yet 
much ſmaller Tubes, ſet round together in a cylindrical Figure; by which 


alſo appears the admirable Smallneſs of theſe Fibres; for there are ſome 


Ly:apheduQts that may be reckoned 30 Times ſmaller & than an Horſe- 


hair, and that thoſe minute Fibres are alſo compoſed of other ſuch Fibres, 
but much ſmaller, is not altogether improbable ; allowing therefore but 20 


of theſe to compoſe a Thread no bigger than one of theſe Lymphæducts; 


then one of theſe Fibres muſt be 1000 Times {maller than an Horſe-hair. 


They may be obſerved in a very white and clear Piece of Aſh torn care- 


fully lengthways, and ſometimes alſo in a very white Piece of Fir. 
la the Eaſt Indies they manufacture the Bark of a certain Tree into a 


| kin of Stuff or Cloth; it is ſpun and dreſs'd much after the Manner of 


Hemp : The long Filaments which are ſeparated from it, upon beating and 
ſteeping it in Water, compoſe a Thread, of a middle Kind between Silk 


and common Thread, neither ſo ſoft or bright as Silk, nor ſo hard or flat 


as Hemp. Some of theſe Stuffs are pure Bark, and are called Pinaſſes, 
Hambonnes, Sc. In others they mix Silk with the Bark, and call them 
(+1ghams and Nillas ; the Fontalungees too, are part Silk, part Bark, and 


e only — by being _ 


® Grew Ana. FOR p. 113. + id. $ Bid. p. 112. 
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S-E CT; IV. 
Of the Wood. 


HE next general Part of a Branch is the Wood which lies between 
the Bark and Pich, it is compoſed of parenchymous and lignous Parts; 
che parenchymous Part of the Wood in all Trees, though much diverſified. 
15 diſpoſed into many Rays or Inſertions running between as many woody 
Portions, from the Bark to the Pith. Theſe Inſertions are various accord. 
ing to the ſeveral Sorts of Trees or Plants, in Pine, Fig. 488, and Worm- 
wood, Fig. 490. they are not ſo numerous as in Sumach, Fig. 494. in the 
Apple, Fig. 482, or in the Hazel, Fig. 484. 
1 oe Infertions do not run only through the Wood, but alſo hoot cut 
: beyond 4 it into ſome Part of the Bark, as in Elim, Sumach, Worm<&9cd, &c. 
The Texture likewiſ: of theſe Infertions is alſo various in W ormwogod 
and moſt Herbs, aaa are manifeltly compoſed of {mal Bladders, Tm larger 
in theſe than in Trees. 
The V ood is likewiſe compoſed of. two Sorts of Bodies, that which is. 
ferictly woody, ana the Air Veſſels. The true Wood is nothing elle hut a 
Maſs of antiquated Lymphæducts, viz. thoſe which are originally placed on 
the inner Margin of the Bark ; for in that Place there annually grows a new 
Ring of Lymphæducts, Which by degrees loſing its firſt Softneſs, is at the 


latter End of the Year turned into a dry and hard Ring of perfect Weed. = 


\Whence it is evident that the Bark of a Tree is divided into two Parts, and 
diſtributed two contrary Ways; the outer Part falleth off towards the Skin, 
and at length becomes the Skin itſelf. The outward Skin of a Tree is not 
originally made a Skin, but was once ſome of the middle Part of the Bark 
itſelf, which is annually caſt off and dried into a Skin; the inmoſt Portion 
of the Bark is yearly diſtributed and added to the Wood, the parenchy- 
mous Part thereof makes a new Addition to the Inſertions within the W:od, 
and the Lympbæducts a new Addition to the woody Pieces between WARN 

tne Infertions ſtand; ſo that a Ring of Lymphæducts in the Bark this Tc: 
will be a Ring of Wood the next, and another Ring of Lympheducts : 

of Wood ſucceſſively from Year to Year; ſo in Fig. 482, of part Fo n 
Apple Branch cut tranſverſly, three Years Growth, are repreſented in Chat 
of Sumach, Fig. 484. one Year only 1s exhibited, and in that of ans, 7 
Fig. 486. are thewn four Years Growth of Wood between the Lat 
DCEF. 


Here alſo may be obſerved, that certain Parcels of Wood ks either 

ſeveral ſmall white Rings, as in Oak, or ſeveral white and crooked Parce:s 
tranſverſe to the Inſertions, as at DC, KL, Sc. in Walnut, Fig. 486. 

in the Branches of Fir, Pine, &c. are a a few Turpentine Veſſels diſperied 


vp 


Of the Wood of Trees. 203 
up and down the Wood. The Air Veſſels with the Inſertions, and true 
Wood altogether, make up that which is Oy" called the Wood of 
a Tree. 

The Variety of the Air Veſſels are many, with reſpect both as to their 
Nuraber, Size, and Poſition, and are not to be found alike in any two Sorts 
of Plants whatſoever : As to their Number it is very great, in Apple, Pear, 


Hazel, &c. but in different Degrees, they are repreſented by all the black 
Shots in the Wood, in all the Figures before referred to. 


aft twenty Times bigger in Elm or Oak, than in Holly or Pear, &c. 


— wp more in the Compaſs of ſome Line or Lines, either diametrical or pe- 
kerical, In Holly, &c. _ are radiated or run in even diametrical Lines 
becween the Pith and Bark. 

Whether the Air Veſſels are irregular or 3 Nature hath ſo dit 
voſed them, as that many of them ſtand always near the Inſertions. 

in AÞ the Air Veſſels ſtand in Circles on the inner Margin of every 


in fore thin, as Elm, &c. 
Their Form is ſuch that they are never ramified, but continued from one 
End of a Plant ſmall or great, quite through to the other End thereof. 


Plants, and uſually broader in the Root than in the Trunk; but alſo the 
ſaid Veſſels are oftentimes unwreathed, not in the Form of a Plate but of a 


wween the ſaid Fibres, or between the Warp and Woof, and the different 
Kinds of Woof. 


age to Edge, about a Stick, and then the Stick being drawn out, will 
icave the n in the Form of a Tube * and of one of theſe Air Veſſels, 

tor that which upon the unwreathing of the Veſſel ſeems to be a Plate, is ah 
it were a natural Ribband, conſiſting of a certain Number of Threads or 


: Ribband ſo here, the Fibres which make the Warp and run ſpirally, do 
not grow together, but are held in that Poſition by other tranſverſe Fibres 
which embrace them, and are in the Place of the Woof. 

And as the ſaid Fibres are tranſverſly continued thereby making a Warp 


* Grew. An. Plan, p. 117, 


Their Sizes are as different as the Trees to which they belong, being = 


heir Situation is alſo different : In Apple, Fig. 482. ard in Walnut, 
Fi, &c. they are ſpread abroad in every annual Ring; in others they 


annual Ring. Theſe Circles are in ſome very thick, as in Af and Bar verry, 


As to their Texture they oftentimes appear to be unwreathed in Form 
of a very ſmall Plate, which alſo is not only of different Breadths in different 


round Thread. The Cauſes of which Diverſity are principally three, the 
Weftage of the Fibres of which the Air Veſſels conſiſt : The Difference be- 


| 4 the Weftage of the Fibres i it is, that the Veſſels oftentimes untwiſt in 
e Form of a Plate; as if a fine narrow Ribband be wound fpirally, and 


round Fibres, ſtanding parallel as the Threads do in a Ribband; and as in 
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104 Of the 2 of Trees. : 


and Woof, fo are they (as in divers Woollen Manufactures) of different 
Bulk; thoſe of the former being ſtronger and bigger than thoſe of the lat- 


ter ; by which Means, as Cloth and Silk will afually tear fooner one 


W ay 
chan another ; fo here while the Warp or thofe Fibres which run tpirally 
are unwreathed, without breaking the {maller ones which hold the oge- 
ther, caſily tear all the Way. 


In the blown 1 Figures are fhewn the Poſition of the Veſſels in ſcvera! 
Sorts of Timber cut Length: wife and Croſs-wiſe as follows: 

Fig. 507. repreſents a {mall Piece of the Wood of an Oat-7ree, cut 
traniverily, and of its natural Size; and Fig. 508. A BCD, ſhews the fame 
Piece as it appeared before the Microſcope when greatly magnified, where! 
the Parts F E ſcemed to be brown dark Streaks, the Wood — between 
the 8 Spaces HI and K L, is the Breadth of that Circle which the Tree bad 
increaſed in one Year. EF. are the Cavities of very large Air Veſſcls, 
WARY run the Lengthway of the Tree. Theſe large Veſlels are compose 

of ſeveral ſmaller Merabranes, as may be ſeen at Fig. 512. which repreſents 
K >art of one of the aforeſaid Air Veſſels {een length · wiſe, and as it * 
betore the Magnifier. by 
The ſecond Sort of aces Veſſels which tend upwards, are ſcen 
ar ee, Fig. 308. and are alſo compoſed of exceeding fine Skins, ® in which 
are ſeen {ome Spots that in the Microſcope appear hke Globules, asat ON, 
Fig. 511. which ſhews one of theſe ſecond Sort of Veſſels cut lengthwiſe. 

The third Sort of theſe Veſſels which run upwards, are extremely {mall 
| and in great Abundance, as appears throughout the whole Space HIKL, 
Fig. 50S; Theſe alſo are compoſed of extremely fine Skins ; they are {cen 
kength-ways between PQ, Fig. 511, 
666, Fig. 508. are another Sort of Veſſels, which run horizontally from 
the Bark to che Pith: Theſe ſeemed to extend themſelves in Furrows, and 
were crooked or bowed round the Knots, When the Wood is cut length. 
wie, chelſe horizontal Veſſels are cut acroſs, as at GG G, Fig. 511. The ſe- 
cond Sort of horizontal Veſſels are greatly numerous, which when the Oak is 


cut length wiſe, are alſo cut acroſs, and appear to the naked Eye as 


Fig. 513. 


Fig. 496. ſhew a Piece of Zim cut tranſverſly as it 3 to che naked 
Eye, and Fig. 497, a microſcopick Picture of the fame. AB, CD is the 
Breadth of the Ring the Tree had increaſed in one Year. The ſmaller 


lie; 


perpendicular Veſſels are ſituate between and joined to the larger, having 
ſmaller ones between them, as in Oak; the Tubes here alſo are compoſed 
of ſkinny Membranes. AC and BD, Fig. 497, are horizontal Veſſels 


ſeen lengthwiſe. Fig. 498, is an upright Section of the Wood of El 
magni fied, in which 8 G ſhews the exceeding ſmall Veſſels. length-ways, 


* Leeutven. Anat, ©& Cantemp. Vol. 1. P. 5. HAH 
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11 17 is the Cavity of one of the great Veſſels, being full of Turpentine 
15 ;cacls, or little Tubes, with black Spots curiouſly wove together; as at 


12 500. is a ſmall and thin Piece of Beach, cut tranſverſiy, and Fig. 
got 'cepreſent: the ſame as 1t appear'd in the Microſcope. Its Length 


een AB and DC is the Breadth of a Circle, of one Year's Growth. 


The - perpendheylas Veſſels in this Wood are of two, and the horizontal 
2:3 of three Sizes; of which thoſe expreſſed by E E, Fig. 501. are ex- 
g ſmall; in the upright Section, Fig. 502. theſe . Veſſels 
t tranſverſly, and ſhewn by H H, the ſecond Sort of horizontal Veſ- 
els are ſeen lengthwiſe, from D to A, Fig. 301. and a tranſverſe Section 
e A 15 Veſſels are ſeen in the upright Section of the Timber, F. 8. 502. 
I, and at K K are ſeen the great perpendicular Veſſels. 


+ 


7 2 magnified, of which G, G, G, are the large upright Veſſels. K K, 
in | :. 510. ſhews one of theſe large Veſſels cut lengthwiſe, and at Fig. 
s ſeen another of a larger Sort, in which are many Streaks and Spots. 


The econd Sort of perpendicular Veſſels are feen between A B, AB, and 


the chin Sort between C D, C D; a fourth Sort are f{quariſh, and included 


der een the ſecond and third i in the upright Section, Fig. 510. LL ſhews 


tlie Umalleſt Veſſels, and J. 1. the tranſverſe Sections of the horizontal 


of arge and ſmall perpendicular Veſſels intermix'd; the large ones are com- 


pos“ "of Skins, and are full of extremely minute Particles, as may be ſeen in 


the © upright Section thereof at E E, Fig. 504. the Cavities of the leffer 


cis are ſhewn lengthways at F E. A B and C D, Fig. 503. are hori- 
| 0 Veſſels, running lengthways, and at G G, Fig. 504. is icen a tranſ- 
Section of the ſame. 
BCD EF, Fig. 505. repreſents a tranſverſe Section of a ſmall Piece 


0 raw. AB E. F is the ſhining Bark, compoſed of an incredible Num- 


of exceeding ſmall Veſicles. 0 G G G are Veſſels, or rather Bladders, 

eng tour, five, or fix Sides, and compoſe the greateſt Part of the Inſide 
vi the Straw, H HH are fn of the before mentioned Veſſels, inter- 
and with, or ſurrounded by a great Number of exceeding ſmall Veſſels. 


5 Fig, 2 the ſame Veſſels are ſeen lengthways in a perpendicular? Sec. 


28. 509. repreſents a tranſverſe Section of a ſmall Bit of Black Ebony, z 


"po . 503. A B Cc D is a ſmall Piece of Box, cut 88 and of the : 
a: Size to the naked Eye as the Piece of Ebony, This Wood allo conſiſts 
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and conſpicuous in Walnut, Fig. 486. and in Fig, Pine, &c. and are of | 
divers Kinds, being Lympheduts in Walnuts, Lacteals in Fig, and Reſini 


ferous in Pine. f 
The Parenchyma of the Piub is compoſed of Bladders the very ſame with 
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Of the Pth. 


HE third ceneral Part of a Braach is the Pith, being in Subſtance 
nearly allied to the Parenchyma in the Bark, and the Inſer lions in the 
Wood. 
Its Size is various, not being the ſame in any two Branches here repre- 
In W ormwood, Fig. 490. and Sumach, Fig. 494. it is veiy 
In Pine, Fig. 488. and Walnut, Fig. 486. not ſo large. In Ap. 
482. and Hazel, Fig. 484. it is ſmaller. 
It is Alſo. remarkable, that the Bark and Wood in moſt Plants increaſc 
yearly ; and the Pizh, on the contrary, grows ſmaller. 
The Pitb, for the moſt Part, is furniſhed with a certain Number of Sap 
which form a Ring round the Margin thereof. They are numerou; 


large. 


thoſe in the Bart, and oftentimes in the Inſertions within the Wood, Only 
theſe of the Pith are largeſt, thoſe in the Bark leis, and theſe in tne Infer 


tions leaſt of all. 3 
The Bladders of the Pith, tho? Aware comparatively great, are of very 


different Sizes. Thoſe of 7 hijtle, Borage, &c. appear in the Microſcope 
like the Cells of an Honey-Comb; the Bladders in common Thiſtle and Borage, 
are ſo large as to contain within their horizontal Area, about twenty Flad. 
ders of the Pith of Oak. Wherefore one Bladder in Thiftle is at leaſt an 


hundred times bigger than another in Oat. 


The Shape of the Pitb Bladders admit of ſome Variety, they are for the 


moſt Part round, yet oftentimes angular, as in Reed Graſs, a Water Plaut; 


where they are alſo cubical ; in Borage, 7. hiſtle, and many others they are 


pen tangular, ſexangular, and feptangular. 


As to the Texture of theſe pithy Bladders, they are oftentimes 1 ; 
of ſmaller ones, as in Borage, Bulruſh, and many other Plants. 


Whence it appears, that as the Veſſels of Plants, viz. the Air Veſſels and 
Iymphæducts are made up of Fibres, ſo the Pith, or the Bladders of which 
the Pith conſiſts, are likewiſe compoſed of Fibres, which is alſo true of the 


Parenchyma of the Bark, and of the Inſertions in the Wood, and even of the 


Fruit, and all other parenchymous Parts of a Plant, and that the very Pulp 
of an Apple, Pear, Cucumber, Plumb, or any other Fruit, is nothing elie 


but a Ball, of moſt extreamly ſmall tranſparent Threads or Fibres, joined 
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Of the Pith of Trees. 


coerher | in a different, but curious Manner, even all thoſe Parts of a Plant, 
hich are neither formed | into viſible Tubes, nor Bladders, are made up ot 
£brcs ; and though it be difficult to diſcover them in thoſe Parts which are 
the moſt compact and cloſe, yet in the Pith which. conſiſts of more open 
Work, they are viſible ; and that in the Ph of a Butruſh, common Thiſtle, &c. 
got only the Threads of which the Bladders, but alſo the ſingle Fibres of 
which the Threads are compos'd, may be diſtin&tly ſ{cen, when placed be- 
ore the Microſcope. 
The Fibrolity of the Parenchyma is alſo viſible in ſome Woods, being 
nterwove with the lignous Parts, and with every Fibre of every Veſſel, as 
n very white Aſb or Fir may be diſcover'd. 
Whence it follows, that all the Parts of a Plant conſiſt of Fibres, of 
which thoſe of the Lymphæducts run lengthwiſe, thoſe of the Pith, 
infertions, and Parenchyma of the Bark horizontally, thoſe of the Air 
\clſc!s begin their Circuit horizontally, and continue it in — or 
enoth wile. . 
From what has been faid, there appears to be a great Similitude between | 
'he Mechaniſm of Plants and Animals, the Parts of the former ſeem to bear 
; conſtant Analogy to thoſe of the latter; and the Vegetable and Animal! - 
conomy ſeem to be both formed on the ſame Mcdel; for from the . 
Obſcrvations, and the Aſſiſtance of the Microſcope, = 
Firſt, the Root is found to be a ſpongy Body, whoſe Pores are diſpoſed 
to admit certain humid Particles, prepared in the Ground. : 
Second, the Mood which conſiſts of capillary Tubes running parallel from 
the Root throughout the Stalk, (the Apertures of thoſe Tubes are too mi- 
nizre to come under the Cognizance of the naked Eye) theſe Mr. Bradley 
calls arterial Velſeis; it being through theſe that che Sap. riſes from 5 
K Ot. 
Jhird, beſides theſe chars are other larger Veſlels, diſpoſed on the Outſide 5 
cf the arterial Veſſels between the Wood and the inner Bark, and leading 
on to the Covering of the Root, which he alſo calls vena! Veſſels, and 
appoſes them to contain the liquid Sap found in Plants in the Spring. 
 tourth, the Bark being of a ſpongy Texture, which by many little 
Str inge communicates with the Pithb. 
ifth, the Pith, or Pecten, which conſiſts of little tranſparent Globules, 
tained together ſomewhat like the Bubbles that compole the Froth ot 
quor. 
* Malpigh was the firſt who obſerved, that Vegetables conſiſts of two Sorts 
i Veſſels. 1. Thoſe abovementioned, which receive and convey the ali- 
a Juices. 2. Tracheæ, or Air Veſſels, which are long hollow Pipes. 
W TY Air is continually received and expelled, i. e. within which 7 ra- 
beæ he ſhews all the former Series's of Vellels ; are contained. 8 
Tence 


07 the Pith of Trees. 


Hence it follows, that the Heat of a Year, nay of a Day, of a angle Hour, 
or Minute, mult have an Effect on the Air, included in theſe 7 rachee, \ « 
it muft rarify it, and conſequently dilate the Trachea; whence allo m. | 
Plants. 


are preſſed ; ; and by that Means the contained Juice is continually Propei. 


led, and fo accellerated ; by which ſame Propulſion the Juice is cont; ny. £ 
ally comminuted and rendered more and more ſubtle, and fo cnabled to 
enter Veſſels ſtill finer and finer ; the thickeſt Part of it being at the fame 
| Time ſecreted and depoſited into the lateral Cells, or Loculi of the Bart, 
to defend the Plant from Cold and other external Injuries. 5 
The Juice being thus conveyed from the Root, to the remote Branches, 
and even to the Flower ; and having in every Part of its Progreſs depoſited 
ſomething both for Aliment and Defence; what is redundant paſſes out 
into the Bark, the Veſſels whereof are inoſculated with thoſe wherein the 
Sap is mounted; and through theſe it deſcends to the Root, and thence to | 

the Earth again, and thus is Circulation effected. 
I bus is every Vegetable acted on by Heat during the Day. time, and the 


ariſe a perpetual Spring or Force of Action to promote the Circulation m 1 


For by the Expanſion of the Tracheæ, the Veſſels containing the Juices | F 


Sap Veſſels thus are ſqueezed and preſs'd, and the Sap protruded and taiſed, 


The Juice being carried on to the Germs or . is more concteted, and 
here having unfolded the Leaves, which being expoſed to the alternate Ac- 
tion of Heat and Cold, moiſt Nights, and hot ſcorching Days, are alter. 


Texture. 


By ſuch Means the Juice is  fanker altered and digeſted, as it is further + 
yet in the Petala, or Leaves of the Flowers, which tranſmit the /#:cr, 
now brought to a further Subtility to the Stamina; theſe communicate it 
the Farina, or Duſt in the Apices, where having undergone a farther Ma. 
turation, it is ſned into the Piſtil, and here having acquired 1 its laſt Pericc- 


tion, gives Riſe to a new Fruit or Plant. 
Fig. 514, and the four following Fi igures, repreſent the Structure of 
woody Fibres and Lymphæducts both in the Bark and Wood. 

Fig. 514, ſhews a fingle Veſſel in the Bark of Flax; and Fig. 515: 
preſents the ſame Veſlel as ſeen in the Microſcope, and greatly 1333 5 


* 


bres, with which alſo the Parenchymous are intermixt. 


Fig. 516, exhibits a Parcel of the ſame Veſſels in the Wood of Fir, grea- 
ly magnified and at a, is ſeen the ſame Piece of its natural Se. 


4 


and at length evacuated, and the Veſlels exhauſted in the Night agann | the 
ſame Trachea being contracted hy the Coldneſs of the Air, the other \ 'eflels I} 
are eaſed and relaxed, and fo diſpoſed to receive Tek] Food for che next 

_ Day's Digeſtion and Excretion. 5 


nately expanded and contracted; and the more on account of their reticular 


che 


hence it appears to be compoſed of a great Number of other lignou- 1 
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ne Pith of Trees. 209 
Fig. 517, AB, ſhews a Lymphæduct, and Fig. 518, C, repreſents a 
lactiferous Veſſel, both of which are ſurrounded with parenchymous Bladders, 
and are greatly magnified. Ns 5 . 5 
Fig. 519, repreſents part of the Stalk of Sumach, ſomewhat larger (and 
more magnified) than that of Fig. 494, with ſeveral Breaks in it, to ſhew 
the Contexture both of the perpendicular and horizontal Fibres ; in which, 
15 before, | | 
AB aa ſhews the hairy Skin, | DCEF the Wood, from which the 
ABCD the Bark in which the Fi- Fibres e f, that hang down, are 
bres bb, cc, and dd, that hang | ſome of them the old Lymphz- 
down therefrom are Lymphæducts,, ducts turned into Wood; gh gh 
one of which ddd, is compoſed | are two Air Veſſels in which the 
fa great many other ſmaller Fi- | wreathing thereof is plainly feen, 
T I and from h to i is alfo ſeen Part 
H W the Parenchyma. | of the fame Veſſels unwreathed. 
DMC the common Lymphæducts. OP is part of one of the Infertions 
KML the Milk Veſſels compoſed | compoſed of Bladders, and thoſe 
f RBladders. © 1 Bladders of Threads. Ct 
HI another Sort of Lymphæducts | EFG is part of the Pith compoſed 
_ arched over the Milk Veſſels. | of thready or fibrous Bladders. 


e 
CWM 


E Leaves of Trees or Plants are full of innumerable Ramifications, 

that convey the perſpirable Juices to the Pores for their Diſcharge. 

. 8 Fibres of the Leaf do not ſtand in even Lines from the Stalk, but al- 

s in an angular or circular Poſture, and their vaſcular Fibres or Threads 

2:2 3, 5 Or 7; the Reaſon of their being in this Poſition, is for the more 
ct Growth and greater Strength of the Leaf, as alſo for the Security of its 
dap. Another Obſervable in the Fibres of the Leaf, is their orderly Poſition, 
'- as to take in an eighth Part of a Circle, as in Mallows, in ſome a 
7-9/4, but in moſt a Twelfth, as in Holy-Oak, or a Sixth, as in Syrmga. 
ihe Art of folding up the Leaves before their Eruption out of their 
(ms, Sc. is incomparable both for its Elegancy and Security, viz. in 
ing up (fo as their Forms will bear) the leaſt Room; and in being ſo con- 
_ »:niently couched, as to be capable of receiving Protection from the other 
arts, or of giving it to one another, e. gr. firſt there is the Bow-lap, 
where the Leaves are all laid ſomewhat convexly, one over another, but 
"ct plaited, but where the Leaves are not ſo thick ſet as to ſtand in the How 
ATR E e _— 


5 


which it gradually breaks open in its Growth. 


210 8 Of Leaves. 


Jap; there we have the Plicature, or the flat Lap, as in Roſe-tree, &c, Tg 
theſe Dr. Grew adds their various Foldings, which he calls by the Names of 


the Duplicature, Aluliiplicature, the fore Rowl, back Row!, and tre Row! or 


„ 3 
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The various Methods which Nature takes to preſerve the Leaves from 


the Injuries both of the Ground and Weather are, viz. the young Buds of 


nuſui, at their firſt Eruption from the Ground, are couched, as Fern is 


rowled inward ; each Bud, againſt the Brace of the Stalk of the foregoing 
Leaves, and molt exactly incloſed in the Membranes thence produced. Na. 
ture hath generally provided them with another Protection, where the 


Stalks of the Leaves are ſo long that they cannot lap over each other, the 
Bottoms of the Stalks are expanded into broad Membranes, as in Crows-fvor, 
Doves-foot, Cloper, Cranſpili, Strawberry, Harrow, &c. and ſometimes 


Inſtcad of two Skins lapped over each other, one entire Skin is produced 


from the Stalk, in which, as within a Secundine, the Bud is ſafely lodged, 


it is allo obſervable in Dock, Sorrel, Biſtort, and all other Plants of this 


Sort, with this Difference, that every Veil or Secundine is not here produced 

from the Stalk of the Leaf; whereas in the former every Bud hath one to 
 \t{elf in theſe Plants, every leſſer Leaf, together with its own proper Veil, 
is always incloſed with the next greater Leaf in another common to them 

both, and both theſe with the next in another, and ſo on to the greateſt. 
The Orchis, and other Plants of this Sort, have a double Sheath over all. 


The Buds of ſome Herbs as Plantain, having no Hairs growing over them, 


are covered with hairy Thrums, and the Nettle hath Baſtard-leaves or 


interfoyls between Leaf and Leaf, for the Preſervation of its Stings. 
Another Sort of Protection is ſeen, in white Archangel, and other Plants 
of a like Shape. In which the greater Leaves do alſo incloſe the leſſer, 


by a double fore Curl at the Bottom of every two great Leaves, which 
_ embraces the little under Bud, and ſo keeps it clean and warm. 


The Leaves of Onions are all Pipes one within another, having a ſmail 
Aperture about the Middle common to all of them, even the moſt minute 


ones in the Center. 


As the Buds of common Sumach are exceeding tender, Nature appears in 
a pecubar Manner ſolicitous for their Preſervation, being lodged within | 
the Body of the Stalk, as entirely as) a Kernel is within an Apple; from 


wherce it is that the Baſis of every Stalk is extremely ſwelled. 


There are alſo globular Excreſcencies, Spots, Hairs, Thorns, and Prickics. 
 Globulets are ſeen upon Orach, but more plainly upon Bonus Henricus, 
1 | | 1 


3 


* 
3 


” * oof 


; U 


» os 
* 
SE 


4 


= 


28 


22 — 


f . 


. 


ec 


I WR 


Of Leaves. 217 
in theſe growing almoft upon the whole Plant, and being very large, are 
by moſt People taken Notice of; but the Microſcope hath diſcovered to us 
chat chey are the natural and conſtant Offspring of very many other Plants, 

| they are of two Kinds tranſparent, as upon the Leaves of Hyſop, Mint, 
Baume, &c. white on Germander, Sage, &c. Sometimes they appear like 
hne Powder upon the Leaf, theſe were firſt white and tranſparent as in 
gears Zar. If this be licked of, it will afford the Taſte of the eſſential 
Content of the Plant. They frequently grow on both Sides the Leaf, yet 
ſometimes, as in Ground Foy, chiefly on the Back fide thereof, and in many 
Plants where the Elder- leaves have none, on the young Buds they are very 
 nizmeraus, as in Corin tree, Sorrel, and others. _— e 
Spols are obſervable in St. Jobns wort, Rue, Ground-Iuy, Pimpernel ot 
Hagallis, &c. when held up againſt the Light. 5 
Thorns are lignous and cortical, the firſt are ſuch as thoſe of Hawthors, 

_ ſomewhat like theſe are the Spinets or thorny Prickles, upon the Edges 
and Tops of divers Leaves, as Baberry, Holly, Thiſtle, Furz, &c. 
 Corncal Thorns are ſuch as thoſe of the Raſberry- Buſb, being not, unleſs 
un inviſible Proportion propagated from the lignous Body. They are of 
le not only for the Protection of the Bud, but alfo for the Support of 
hs hs eee e by 
The Uſe of Hairs on Leaves are to preſerve young Buds, not only from 
che cold Air, but alſo from too much wet, which if it were contiguous 


would often rot and dry them. But being made to ſtand off in Drops, 


at the Ends of the Hair, does not hurt but refreſh them. Thus we ſee bj 
che Aſſiſtance of the Microſcope, that Nature oftentimes makes the meaneſt 
I hings ſubſervient to the beft Ends. . 8 


„ 


Of the Parts and Texture of the Leaf 


H E firſt Part which here preſents itſelf is the Skin, a ſmall Bit of which 

L being ſtripped off the Leaf, and laid upon the Object carrying Glaſs 
R, of Fig. 2. or held between the Nippers, and then placed before the 
Microſcope, will appear to conſiſt of parenchymous and lignous Fibres, all 
very curiouſly and admirably interwoven, as in Flag, Tulip, Sc. 

From hence it is eaſy to conceive, that the Skins of all Plants (as well 
as thoſe of Animals) are perſpirable between the ſeveral Fibres of which 
they conſiſt, formed into ſeveral Orifices, either for the better Avolation of 
| ſuperfluous Sap, or the Admiſſion of Air, theſe Orifices are not in all Leaves 
alike, but varied in Bigneſs, Number, Shape and Poſition, and are the 
Cauſe of the Gloſs on the Upper-lide of the Leaves, the Backſide having 
none of them, 
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being compoſed of an incomparable Number of little Cylindrical Fibres, 
"which are in moſt Leaves wound up into minute Bladders, bur generally 


in many Leaves is tubular, even whilſt they are yet young and ſappy, as in 
| Sweet Cervil, Hemlock, Endive, Cichory, Lampſana, Dandelion, Burdoct, 


of equal Size, and in a Circle near the Circumference. In Dandelion, wild 
Clary, and in Borage, Fig. 522. they ſtand in five Parcels. 


there is one in particular which runs round the Edge of the Leaf in all 


alto to be inolculated. 


or great Fibres; between which may be ſeen the ſpiral Air Veſſels (like 
Threads of a Cob-web) a little uncoyled, as repreſented by Fig. 523. which 


ure within the Wood; and at b, is ſeen one a little ſtretched. 


he might the better examine it, and computed one Side thereof to contain 


of Leaves. 
Next the Skin lies the pulpy Part of the Leaf, called the W 


more viſible in the Stalk than in the Body of the Leaf. In ſome Leaves, 
as in Borage, Fig. 520 the greater Bladders are made up of leſſer ones, and 
in ſome others theſe parenchymous Fibres are all drawn up cloſe together, 

The pithy Part in the Stalk, and almoſt up to the Top of the chief Fibre, 


Daize, Scorzonera and others, and ſometimes the ſaid pithy Part is opened 
into ſeveral pithy Pipes; the Fibres alſo of the Leaf, which is viſible to the 
naked Eye, are compoſed of Sap and Air Veſſels. Their Poſition is various 
and regular, not only in the Body of the Leaf, but likewiſe in the Stall, = 

as in the Stalk of a Maliow-leaf, F; ig. 521, they ſtand in ſix oblong Parcels 


In rhe Body of the Lak beſides the Poſitions of the fibrous Strings, 


Plants; but can hardly be well diſcover'd without ſtripping off the Skin of 5 
the Leaf. The Continuation of the Veſſels ſeem to be ramified, and — N 4 


Theſe Trachee or Air Veſſels are viſible, and appear very pretty i in the 
Leaf of Scabious, or the Vine, by pulling aſunder tome of its principal Ribs 


ſews a Piece of a Vine: leaf, wherein theſe Veſſels were drawn out and a 
little magnified, and at a, the ſpiral Circumvolutions are repreſented as they 
appear'd in the Microſcope when greatly magnified, and as they ſtand in- 


Mr. Leeuwenboek tore a Leaf 'of Box to Pieces, called Palma Cereris, that 


172090 Pores, and as the other Side muſt conſequently have the fame 
Number, the whole Pores in a Box. leaf will be 3441 80. 


S 1 r. III. 
Of Roſemary-Leaves. 


18. 524. repreſents a {mall Part of the Underſide of a e leaf, * 
whereof A B ſhews Part of the Upper- ſide which was doubled over, 
and conſiſted of a ſmooth ſhining Subſtance, but its Under-fide appeared 


* Ho. Mi. p. 142. 


—— 8 — 4 
7 


- - — * 


„ 


— 4 


„ 


wennn... wy 


ln 


* 
2 
E 4 
i 8 
*| Fi 
p * 
2 
U 
4 'k 
4 * 
: 
\ 
| 
| 
. X 
3 
— — . = 
— — 
— K 4 - - 
2 22 - 
: 
* 
( 
| 
4 
1 
1 
15 
| 
* - 
1 
1 
i 
1 
/ 
j 
[1 
' 
| 
75 f 
# . | 
0 | 
os ' 
MY \ ' * 
» „ 
$34 
wo. | 
£42157 
4% 
” 97 1 
22 ; 
s* ; f 
2 ” 
5 * 
641225 24008 | 
1 5 ö 1 
* 


av. 1 

4 f „ 

r 
A at i |! | 
2 SIE Mann | 
5 „ 4; I W „ J | 
* — 1 9 * 11 N 
＋ Fan | 
2 7 4K wa f | 
F go TEMES. j 
: * 

= * 5 0 5 5 
5 + F 4 } 
| 1225 oo] 5 
50 ol 275 3 G | 
x ©, 
> 4 993 | 
| 
— — — 
6 Jr . = ͤ— ͤũ — — —' —ʒ—•—— — 25 Nei — mY 


— —— a" + | ons 


— e I 


+. ae _ ** 
2 2 „„ 


j—— — — — 
— 
— 


o 
DO OO OS —-„— 


—— —— — 


—— . ñßꝗß ＋ =C’ ¶ ͤ — — — —— — 


1 

+) 1177 
't | 

1 iS 

| SL 

: 1 


„„ 


af 


— 


F 


LE 


11 


ä 2 
= pi A = 
—- -= 


— 
2 
* 


— 


—— 


— — 
—„—— 


1 
— — 


— 
—— 
— 


þ 4 
1 


* . . 2 
"KL. 
* 0 

11 
i 7 


do? 


1 


— 
eee 
8. 


— 


1 


14 c V+ i” o6d 
| 1 i; 
ö o 1:53. Jp 
Y F 4 .W1 f 
WH . * 
LINE) 
{ LICE BI | 
(4 | N 
1 | 
. f ( ' 8 
1. 
| 8 
9 
| 7442 
2 1 
| 
| | * 
1 E 
N 4 
: 1 
| 5 
1 
A 
x 
4 
ö | 
. 17 4 
E 6 lj | a, 8 
3 
" K 
i 
13 1 | 
* 9 ö 
::: 
i The: 
| Wy 
35 j' 
W . 
* 1 
17 \ 
| 1 7 1 | ö 
1 75 
1 * Ul | 
b * 14 1 
Tris ik 
A 
; LINA TT 
4! ! 
0 
1 76 i 
T4 4 7? . [ 
TER ll 
i a | 4 
0 10 1 14 
5 i | þ 2 
ff 6 : 
, 'l 4 
f i? , 
161 
| | | 
F 
| 1604 
1 
| FROM" 
4 3 1] 
#:vf? 
0 
, ”, Ih 
AY 
, 1 1 | 
Q 17 
N 1 a 
i! 
je | a b 
Y 
j Y a 4 
g * } Ty Ck * 
N F n 
"| ts tb CY , 


ARLET 


44 


AX) 


FS 


44 
3 


as 
Ab — - + 


+ N 5 


1 » *% 
" — 


88 
- 
N „ 
þ \ Fug" 


1 » 9 

* 
| Fre 3. > 
1 4——=y=Y= 


— 


ts 


FI 
RIC 
«-* 


” HERR) «, 
2 fe,» 


— — — 


* % „„ 
* 
6% „% „„ „„ „„ „% „„ „6 


Pre 


= 


——ä—ũ—ũ4——ñ IIS OO OOO — 


= — — 
— — ͥ Eäöẽä ä＋ — — 


ͤ—)—1— , 


— — — 


WY 


| 23 — — 
1 


— 


* W | 
T 


1. 
28 — — 


6 


22824 1 
„n 


dannn 


— 


1 


1 


4 


In 


1 


— — N 
2 —— —— 


— 


— 


ä——äGů )—— — 


—— — — 
— — — 


— — 


#, 


+ —_— - 


ws 
44 


— + ——_ ; _ = 
- —— 9 


—4 


* 
19889 00 21 *Yts e IC — 
_ 
* » is 2349343 © . 34.2 4s I 
OE EKHTE * > Sean 
» UL WMH UOUODOE 14 
#C.QCOQQGAUThGC 58 
ad 900 0088 
9998908800 NN 
10 3880 11 1880 
> — 
17 ine » *3 2 2 
— N * 
Ly 1101 90e 1 
5 een. 3 " * De 
C | . 
SAS IS 2 38398080 1 29 
19909882 » Fo O 
mm SS : 
4 eren 4 WY 
80 — 
1 „ei = 3, VI0£L 
— 4 


— 
neee 
* 

10 1 
2124-41... -- 
a} vo, > 3 
98 
W ws 
e 


— — —— — — 


Of Leaves. 1 
n the Micro ſcop e like a Thicket of Buſhes, amongſt which were a great Nuun- 
ber of round Balls, exactly globular, and afford a very agreeable Proſpect. 
The Back fide of a Roſe-tree Leaf, but eſpecially of a Sweet * leaf, 

books diapered with Silver. 

Ihe Back of the Leaf of Engliſb Mercury * looks as if rough caſt with 
Silver, and all the Ribs ſet round with white tranſparent Balls. 

af of Rue looks full of Holes like an Honey-Comb. 

A Sage: leaf is taſſeled with white Silver Thrums, and one or two Cryſtal 
Beads, or —— faſtned to "oy Knot. 


Src r. Iv. 
Of Stingi ng- Nettles. 


Nettle is a Plant known almoſt to every body, there being very few 
4 3 but what have felt as well as ſeen it; but how the Pain is fo ſuddenly 
created, and by what Means continued, we muſt have recourſe to the Mi- 
croſcope for our Information, and that will if almoſt any Part of the Plant 
be looked on, ſhew us the whole Surface thereof to be very thick ſet with 
ar Points, that penetrate the Skin when touched, and occaſion Pain, 

Heat, and Swelling ; they are repreſented in a ſmall Part of the Leaf as 
they appear in the Microſcope, by Fig. 525. at A B, conſiſting of a rigid 

hollow Body tapering from B, till it terminate in the moſt acute Point ima- 
gabe, being exceedingly clear and tranſparent. At the Bottom of this 
Cavity lies a minute Bag B, containing a limpid Liquor, + which, upon the 
lea Touch of the Prickle, is ſquirted through the little Orifice, and if it 
enters the Skin, produces the before-mentioned Miſchiefs by the Pungency | 
o! its Salts, CD ſhews one of the chief Fibres of the Leaf, from whence 
the Stings proceed. 
The other Parts of the Leaf or abe of the Nettle have very little 
coniderable, but what is common to molt Plants, as the Ruggedneſs, In- 
denting, and Hairineſs, and other Roughneſſes of the Surface, on the Out- 


ice of the Plant. 


Szc 1. V. 
Of Cowage, or Cowitch: 


HER E. is a certain Down of a Plant, brought from this E Indies. 
which grows on a Kind of hairy Kidney Bean $. The Pods about 
three Inches long, reſemble a French Bean, and are cover d with this Down 


* Pow. Mi. Ob. p. 50. ÞF Hook's Mi. p. 143. J Bid p. 146. 
2 Or 


= or Hair, which is very tiff for its Bignefs, and cauſes Pain, and Inflamma. 


tions, if rubbed on any Part; and when viewed by the = yang this 
| Down — to be a Multitude of pointed Thorns exquiſitely ſhary, 


EE | S E cr. VL 
Of the Texture of the Leaves of Sea-Weeds 


T is a Plant which grows upon the Rocks under Water, increaſing and 
ſpreading itſelf into a great Tuft, which is not only handiome! 
branched into ſeveral Leaves; but its whole Surface is cover'd over with » 
curious Kind of carved Work, * conſiſting of a Multitude of very imai! 
Holes, ranged in the neateft and moſt delicate Order; a ſmall Piece thuc- 
wal 13 8 as it appear di in the 3 at Fig 520. 


CH A | 4b Nx. 
0 Flowers. 


Flower is that part of a Plant which contains the Organs of Genera. 
tion, or the Parts neceſſary for the Propagation of the Kind. 
It is a natural Production, which Precedes | the Fruit, and yickds the Grain 
or Seed. 

Their Structure is Dewi various, though the Generedine, according to 

Dr. Grew, have theſe three Parts entire, the Empalement, the Foliation, and 
the Attire. 
Mr. Ray reckons, that every perfect Flower has the Petala, Stamina, . 
pices, and Stylus, or Piti; ſuch as want any of theſe he deems umperiect 

Flowers. 

In moſt Plants there is a 1 Perianthium, Calyx, or Flower Cup, of 
ſtronger Conſiſtence than the Flower itſelf, and deſigned to ſtrengthen a: and 
preſerve 1 „ a 
Flowers, whoſe Petala are ſtrong (as T ulips ) have no Calyx ; Carnations, 
whole Petala are long and gender, have an Empalement of one Piece 5 and 
Others as Nuap- Weeds, have it conſiſting in ſeveral Pieces, and in der 
Rounds, and all with a counterchangeable Reſpect to each other, for e 
greater Strength and Security of themſelves and the Petala, &c. they 
include. 
The next is the F oliation, 2s Dr. Grew, the Perala, or Folia, as Mr. Kay, 
and others ; in theſe, not only the admirable Beauty, and luxuriant Colours 
are obſervable, but alſo their curious Foldings, in i the Calx before their E- 


„ Hool's Mi. p. 140. 
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Of Flowers. 5 215 


anton, of which Dr. Grew hath theſe Varieties, viz. the Cloſe Couch, as 
o 72/25, and ſeveral other double Flowers; the Concave-Couch, as in Bla- 
aria ; Flora albo, the ſingle Plait, as in Peaſe-Blofſoms ; the double Plait, 
5 in Blew- bottles, Sc. the Couch and Plait together, as in Marigolds, 
rizes, &c. The Row], as in Lady Bower; the Spire, as in Mallews ; 
'aſlly, the Plait and Spire together, as in Convolvulus Doronici Folio. 
As to the Stamina with their Apices and Stylus (called the Attire by Dr. 


Make, but eſpecially their Uſe, if it be as Dr. Grew, Mr. Ray, and others 
imagine, namely, as a Male Sperm, to impregnate and fructify the Seed; 
which Opinion is corroborated by the 1 ingenious Obſervations of Mr. Samuel 
Morelaud, VIZ. 

All Flowers, in general, or at leaſt the greateſt Part of thern are fur- 
_ riſhed with Chives, Tops, and Piſtils. 


and impregnate the included Seed, &c. But Dr. Moreland was of Opinion, 
that the Seeds which come up in their proper Involucra, are at firſt, like the 
onimpregnated Ova of Animals; * that this Farina is a Congeries of ſeminal 
Plants *, one of which mult be conveyed into every Ovum, before it can 


minal Plants into their Neſt in the Ova; and that there is ſuch a vaſt Provi- 


hall ever find its Way into, and thro' ſo narrow a Conveyance. 


rheſe are Apices, ſo artfully fixed, that they turn every Way with the leaſt 
| Blaſt of Wind, being in Height almoſt exactly equal to the Sus, about 
W; 2 they play, and which in this Plant is manifeſtly open at Top; it is 
2!low all the Way, and upon the Top of the Stylus there is a Sort of Tuft, 
onii{ting of ping Villi, ſuppoſed to be placed there to catch and detain 
che Farina, as it flies out of its Thez ; and that the Rain either waſhes it, or 
the Wind ſhakes it down the Tube, till it reaches the Vaſculum Seminale. 
In the Caprifolium or Honey Suckle, there riſes a Sy/us, from the Rudi- 
ments of a Berry, into which it is inſerted, to the Top of the monopeta- 
lous Flower ; rom the Middle of which Flower are {ent forth ſeveral Sta- 


Pi. Tranſ. Ne. 287. 


Crew) they are admirable, whether we conſider their Colours, or their 


The Farina, or fine mealy Powder, which is at its proper Seaſon, ſhed _ 
out of thoſe Thecæ or Apices ; Seminiformes, which grow at the Top of 
tte Stamina, does in ſome Meaſure perform the Office of a Semen Maſculi- 
num, by dropping upon the Outſide of the Uterus or Vaſculum Seminale, 


become prolifick. That the Stylus, as Mr. Ray, or the upper Part of the 
Pilulum, as Mr. Tournefort calls it, is a Tube deſigned to convey theſe ſe- 


fon ade thereof, becauſe of the Odds there are, whether one of ſo many 


For in the Corona imperia 2 where the Uterus or Vaſculum Semznale of the 

Plant ſtands upon the Centre of the Flower, from the Top of which ſtands 
the SHlus; the Vaſculum Seminale, and Stylus together, repreſenting a Piſtil- 
umn; round this are planted ſix Scanning; upon the Extremitics of each of 


mina, 


a a 


m_— 7 _ 
w_ 


— 


mer is. 


Veſſel, in the Center of which is inſerted a ſhort Scylus, not reaching (oi 


is a Tube planted in ſuch a Manner, as to be fit to receive it, and ſuch Care 
in diſpoſing this Tube, that where it does not lie directly under the Cate; f 
that ſhed the Powder, it hath a peculiar Apparatus at the Extremity to in. 
fure its Entrance, fo that nothing can be more genuinely deduced from i 
any Premiſes ; than it may from theſe, that this Powder, or ſome of 


to lodge theſe Fæces in ſuch curious Repoſitories ? They would have been 
convey'd any where, rather than where there was ſo much Danger of ther 
dropping into the Seed-Veſſel again, as they are here. Again the Tube over 
the Mouth of which they are ſhed, and into which they enter, leads al- 
ways directly into the Seed-Veſſel; to which may be added, that the 
Tube always begins to die, when theſe Thecz are emptied of their Con- 


theſe Globules, than that they wither when there are no more Globules to 


ing fraught with its Quantity of Farina; and theſe Stamina bound cloſe up- 


aiſo leads to the Pod; it does not indeed ſtand upright, but bent to 2» to 
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mina, that ſhed their Farina off the Caſes, upon the Orifice of the 8 lu 
which in this Plant is villous or tufted, upon the ſame Account as the fo 


In Alium or common Garlick, there ariſes a tri-coccous Uterus, or Ses 1 4 


high as the Apices, which thus overtopping it, have the Opportunity of 
ſhedding their Globules the more eaſily into its Orifice ; for which Rez,.M 
there is no Tuft on this as on the former, to inſure its Entrance, that being 
provided for by its Situation juſt under them. 8 9 

From whence we conclude, that where a fine Powder is curiouſly prepa- I 
red, carefully repoſited, and ſhed abroad at a peculiar Seaſon, where there 


it, was deſigned to enter this Tube; if theſe Stamina had been oily 
excretory Ducts, to ſeparate the groſſer Parts, and leave the Juice deſigned | 
for the Nouriſhment of the Seed the more reſerved, what Need was there 


tents ; if they laſt any longer, it is only whilſt the Globules which enter at | 
their Oritice, may be ſuppoſed to have finiſhed their Paſſage ; nor can we 
expe& a more convincing Proof of theſe Tubes being deſigned to convey 


be conveyed. V e 5 

In leguminous Plants, if the Petala of the Flower be carefully take: off, 
the Pod or Siliqua may be diſcovered, cloſely cover'd with an involving 
Membrane, which about the Top, ſeparates into ſeveral Stamina, each be 


on the Bruſh, which is obſervable at the Extremity of that Tube, whici lore | 


make almoſt a right Angle with it: In Roſes there ſtands a Column cus dit. 
ing of ſcveral Tubes, clung cloſely together, tho* caſily ſeparable, cach 
leading to its peculiar Cell, having the Stamina in great Numbers planted 
all round. In Tithymalus or Spurge, there ariſes a tricoccous Veſſel, bat, 
whilſt it is ſmall and fo not eaſily diſcernable, hes at the Bottom, till it 


impregnated; but afterwards it grows up and ftands fo high upon 4 tal! 


Pedicle of its own, as would incline one to think, that there was to e 0 
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Communication between this and the Apices, which he ſees dying below. 
in Stratoberries and Raſberries, the Hairs which grow upon the ripe Fruit 
are ſo many Tubes, each leading to its particular Segd ; and therefore we 
may obſerve, that in the firſt opening of the Flower there ſtands a Ring of 
9/2,11na within the Petala, and the whole inward Area appears like a little 


eyed their Globules, the Seed ſwells and riſes in a carnous Pulp. 


% Tube and Veſſel itſelf being concealed under the Leaf in this Figure. 
ig. 528, repreſents the Siligua in a Flower of a Pea kind, E the Tube 


brzncous Coat which involves the Siliqua laid open; gggg the Apices, 


the Tube, that they may conveniently ſhed their Farina into it. 


_ ''.cugh diverſified infinite Ways, that ſome have no ſenſible Piſtil, others 


dhe reſt, ſome Plants have no Flowers. 


come to nothing, unleſs impregnated by the Farina of the ſame Plant, 
i {ome other of the ſame Kind. T 85 
den the Grain or Fruit incloſed therein; and hence they call it the Farina 
j-cundans. Thus the Farina ſhould be the male Part of the Plant, and the 
Eiſtil the female. e | 


quently the Fruit itſelf, but {till they have both the ſame Situation in 
Center of the Flower, whoſe Leaves diſpoſed around the little Embrio, 
iy ſeem deſtined to prepare a fine Juice in their little Veſſels for its Sup- 
vt. Mr. Bradley imagines their Uſe to be only to defend the Flower, 

The Diſpoſition of the Piſtil, and the Apices about it is always ſuch, as 
at the Farina may fall on its Orifice ; it is uſually lower than the Apices ; 
and when we obſerve it to be grown higher, we may conjecture the Fruit 
begun to form itſelf, and has no further Occaſion for the male Dutt, 
ſo, as ſoon as the Work of Generation is over, the male Parts, * 
F F With 
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Wood of theſe Hairs or Pulp, which when they have received and con- 
Fig. 527. repreſents a yellow Lilly. A, the Top of the Piſtil or Tube, 
at which the ſeminal Plants are ſuppoſed to enter, and through which they 
are conveyed to the unimpregnated Seeds in the Seed-Veſſels; bb the 
Abices Semini-formes, which when open, ſhed that Powder which enters 
i Tube at A; C the Place of the Seed-Veſſel at the Bottom of the Tube, 


which ariſes from the Siliqua, and conveys the Plants thereto ; F the mem 


which before the membraneous Tegument is laid open, appear to riſe from 
its Edges, and by the Petala of the Flower are kept cloſe upon the Orifice 


Hence we learn from the general Structure of the Flowers of Plants, 
Stamina, others have Stamina without any Apices ; and what exceeds 
Mr. Bradley obſerves, that at the Bottom of the Piſtil of the Lilly, there 


a Veſſel which he calls the Uterus, or Womb, wherein are three Ovaries 
1/120 wich little Eggs, or Rudiments of Secd, which, ſays he, always decay _ 


ic is this Farina or Duſt falling out of the Apices on the Piſtil, fœcundi- 


The Fruit is uſually at the Baſis of the Piſtil, ſo that when the Piſtil falls 
th the reſt of the Flower, the Fruit appears in its Stead. The Piſtil is 
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218 / Fiowers. 
with the Leaves, fall off, and the Tube leading to the Uterus begins to 
ſrink. Nor mult it be omitted, that the Top of the Piſtil is always either 
covered with a Sort of Velvet Tunicle, or emits a gummy Liquor, the bet- 
ter to catch the Duſt of the Apices. In Flowers that turn down, as in the 
Acanthus, Crclamen, and the Imperial Crown, the Piſtil is much longer than 
the Stamina; that the Duſt may fall from their Apices in ſufficient Quantit ty 
thereon. 

This Syſtem ſavours much of that admirable Uniformity found in the 
Works of Nature, and carries with it all the ſeeming Characteriſticks of 
Truth. Mr. Geoffrey ſays, that the Plant is rendered barren , and the 
ruits become abortive, by cutting off the Piſtils before the Duſt could 
impregnate tuem, which is ſincr confirmed by other — of Mr. 
Bradley. 0 

In many Kinds of plants, as s Willow, Oak, Pine, Opreſs, Mulberry Tree, 
&c. the Flowers are ſterile, and feparate from the Fruit; but then they 
have their Stamina and Apices, which may eaſily pere the Fruits, 

which are not far of, 

There is ſome Difficulty in reconciling this Syſtem to a Species of Plants, 
which bear Flowers without Fruits, and another Species of the ſame Kind 
and Name, which bear Fruits without Flowers : ; hence diſtinguiſhed into 
Male and Female, of which Kind are the Palm Tree, Poplar, Hemp, Hops, 

&c. for how ſhould the Farina of the Male here come to impregnate the 
Seed of the Female, Mr. Tournefort imagines, that the fine Down always 
found on the Fruit of theſe Plants, may Terve inſtead of Flowers, and do 
the Office of Impregnation; but Mr. Geoffroy rather takes it, that the Wind 

doing the Office of a a brings the Farina of the Males to the 


F vemales. 


For the Manner wherein the Farina fecundifies, Mr. Geoffroy advances 
two Opinions, 1. That the Farina being always found of a ſulphurous 
Compoſition, and full of ſubtile penetrating Parts, falling on the Piſtils of 
the Flowers, there reſolves, and the ſubtileſt of its Parts penetrating me - - 
Subſtance of the Piſtil and young Fruit, excite a Fermentation moment © to 

open and unfold the young Plant, contained in the Embrio of the Seed , 
this Hypotheſis the Seed is ſuppoſed ro contain the Plant in Miniature, oniy 
wanting a proper Juice to unfold its Parts and make them grow. | 

The ſecond Opinion is, that the Farina of the Flower is the firſt Germ, or 
Bud of the new Plant, and needs nothing to unfold it, and enable it to grow, 
but the Juice it finds prepared in the Embiio's of the Seed. 

2 bs Reader will here obſerve, that theſe two Theories of vegetable Gene- 

, bear a ſtrict Analogy to thoſe of Animal Generation, viz. either that 
he” young Animal is in the Semen Maſculinum, and only needs the Juice of 
the Matrix to cheiſ and bring it forth, or that the Animal is contained 
the Female Ovum, and needs only the Male Seed to excite a Fermentation. 


Mr. 
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Mr. Geoffrey takes the proper Seed to be in the Farina, becauſe the beſt 
Microſcopes do not diſcover the leaft Appearance of any Bug i in the little _ 
brio's of the Grains, when examined before the Apices have ſhed thei 
Duſt. 5 | 
In leguminous Plants, if he Leaves and Stamina be removed, and the 
Piſtil, or that Part which becomes the Pod, be viewed with the Alicro- 
ſeope, ere yet the Flower be opened, the little green tranſparent Veſiculæ, 
which are to become the Grains, will appear in their natural Order, but till 
e wing nothing elſe but the mere Coat or Skin of the Grain. 
if the Obſervation with the Microſcape be continued tor ſeveral Days 
ſucceſſively, in other Flowers as they VIE, the Veſicula- will be found 
to ſwell, and by. Degrees to become replete with a limpid Liquor; ; Where- 
Ti when the Farina comes to be ſhed, and the Leaves of the Flower to fall, 
»: obſerve a little gr-eniſh Speck, or Globule, floating about at large. At 
ai there is no Appearance of Organization in this little Body; but in Time, 
45 it grows, we begin to diftioguiſh two little Leaves like two Horns. The 
L quor inſenſibly diminiſhes as the little Body grows, till at length the Grain 
becomes quite opake : ; when upon opening it, we find its Cavity filled with 
young Plant in Miniature, conſiſting of a 8 Radicle, and Lobes. 
The Tops or Apices ſometimes ſtand erect above their Chives or Sta- 
m ins, as thoſe in Lark-bee!, but generally hang a little down by the Mid- 
dle like a Kigney Bean, as in Mallows, they have for the moſt Part a double 
Cet, tho' it is in ſome ſingle, from which they diſburſe their Powders, 
which ſtart out, and ſtands upon the Lips of FA Cleft, as at Fig. 529. 
which repreſents one of the Apices of rhe Flower of St. Jobn Mort mag- 
nifiect. 
-F he Particles of theſe Powders altho' like Meal or Dutt, yet if viewed 
310 a Microſcope, they have all of them very curious and regular Forms, 
1 - Mercury and Borage they are extreamly ſmall, but in Mallows 
air vilible to the naked Eye. In ſome Flowers theſe Powders are yellow, 
ain Dogs- Mercury, Goats Rue, &c. And in ſome of other Colours, but 
: molt they are white; thoſe of yellow Henbane are very elegant, being to 
- naked Eye as white as Snow, and in the Micreſcope as tranſparent as 
C cryſtal 
The 54 op or Apices which contain be arina, are for the moſt part either 
nite of yellow, ſometimes blue, but never red, whatever Colour the 
: wane be of. They differ in Poſition, ſomerimes ſtanding double upon one 
ö dive, as in Toad- Flax, Snap- Dragon, &c. In ſome they are faſtned to their 


lome erect, as in Clematis, Auftriaca, Ladies 1.coking-Glaſs, Rape Craw- 
/ ct, &&. Coded Arſmat hath no Chives, but and upon a large Bale. 
Their Number are alſo different, in great Celandine, Roſe, Rape-Crow- 
they are numerous; in great Plantain, and ſome other Herbs, much 
SF more 


zamina at their Middle, as in Spaniſh Broom, H. bop, Scabeous, Beben, & . 


r ꝙ3ꝙ?»’ „44 
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more conſpicuous than the Foliature itſelf. In Germander Chickweed, the 


are always two, and no more; in ſome they follow the Number of the 


Leaves, efpecially in the Number five; as in Blattaria, black Henbane, &c. 


In Stichwort and Lychnis Hlegſris they are ten, zuſt double to the Nude 


ok Leaves. 

Their Shape is different, and always very elegant, with great Variety, 
In Borage, like the Point of a Spear; in Blataria, like an Horſe. ſhoe; in 
Clematis like a Spatula, wherewith Apothecaries make their Mixtures ; In 

{allow like a Head. roll; in Hyſop they have one Cleft before, in Blattaris 
one round about; in Water Betony one at the T op; in Scabious they have 
a double Cleft, one on each Side. 

Id Colorynthis the Farina is not contained in ſeveral Thæcæ or Apices 
ſtanding upon Chives, but is all of one entire Part, like a thick Column in 
the midſt of the Flower, having ſeveral little Ridges or Furrows winding 


from the Top to the Bottom round about, in the Middle of each of Which 
runs a Line, where the Skin, after ſome Time, opens into two Lips, and 
preſents the globular Particles contained in the Hollow of every Ridge. 


But where the Seeds are contained in the Apices, a Stilus or little Column 
Hands upon the Top of the true Seed-Caſe, which is alſo regularly anc! va. 
riouſly figured. In Bind. weed it hath a round Head like that of a great 


Pin. In the common Bell, St. Fohnwort, &c. it is divided into three Parts. vn 
' Gerarium into five; in Aſarum into fix, ſometimes the Head is {mooth, 
and in others it is beſet with little Thorns, as in Hyoſcyamus. ; 


The Piſtil is a little upright Part in the Middle of the Calx, or © 


Leaves of Flowers, called alſo the Style. 


It is an effential Part of a Flower, and the principal female Organ ot 


Generation, it being in this that the Seeds or young Plants are formed. It 
ariſes from the Pedicle of the Flower, or the Center of the Calx, aa 
length becomes the young Fruit, which is lomerimes hid in the Caix, and 


ſometimes quite out. 

Its Figure is very different in different Flowers; in ho it is 2 ite 
Stalk, which enlarges at the two Ends, in others a mere Stamen cr Thread, 
ſometimes it is round, ſometimes ſquare, triangular, oval, &c. 

Almoſt all Piſtils are furniſhed at Top, either with a Hoot, or litcle 
Filaments diſpoſed i in Plumes, or are beſet with little Veſicles full of « 


tinous Juice. 


dome Flowers have ſeveral Piſtils, or rather the Piſtils terminate in © 
veral Branches, which have their Riſe trom as many young Fruits, or 4 
many Caplulz containing Seeds. 

Whatever Form the Piſtils are in, they have certain Apertures_ at t“ heat 


Tops, or Clefts, continued their whole Length, to the Bale or E. mbrio 


the Fruit. 
Tae Seed Veſſels conſiſts ſometimes of two, and tor the molt palt ut 
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Of Flowers. 5 221 
bree Pieces; for which Reaſon they are called Suits, as at a bed; 
Tig. 327. OP * 3 5 
Tic outer Part of each Suit, according to Grew, is its Floret, whoſe 
Body or Tube is divided at the Top (like that of a Cowſlip) into five 
leaves as at b, which forms a Flower in Miniature, and is all the Flower 
in many Plants, as Mug wort, 7. anſie, &c. Upon the Expanſion of the Flo- 
ct, the next Part c, of the Suit begins to appear from within its Tube, which 
may be called the Sheath (with reſpect to that within it). This Sheath in a 
mort Time divides at Top, through which Aperture the Blade d diſplays 
sek. This is the third Part of the Suit, and terminates in a forked Point, 
about which appears little Globules. 9 e 
tn ſome Flowers every one of the before- mention'd Florets is encompaſſed 
wit: an Hedge of Hairs, and every Hair branched on both Sides, almoſt 
like a Sprig of Fir, as at cd in golden Rod, Fig. 330. which ſhews one of 
the Suits thereof as it appeared in the Microſcope, in which at e is the little 
Column or Blade that contains the Farina, which is alſo ſeen by itſelf at F. 
Abe Baſe of the Floret is generally cylindrical, but ſometimes ſquare, as in 
French Marigeld, at a, Fig. 531. and the Leaves thereof, which for the moſt 
part are ſmooth, in the fame Flower are all over hairy. The middlemoſt 
of the three Parts or Sheath b, is uſually faſtned to the Top, or elſe at the 


Bottom of the Floret, and is rather indented than parted into Leaves: The 


di tece ſeldom plain or even, but wrought into five Ridges and as many 


(uiters, running almoſt parallel from Top to Bottom. —_ 9 8 
Tie inmoſt Part or Blade runs through the Hollow of the two former 
2, Fig. 531. and is faſtned with the Floret to the Convex of the Seed 
al; the Head and Sides of this Part is always belet round about with 
Gets. In ſome growing cloſe to the Blade, as in common Marigold; 
un the French Marigold, as at Fig. 532. and others, upon little ſlender 
Ss. Theſe, as the Blade ſprings up from within the Sheath, are rubbed 
vi 2nd ſtands like a Powder upon them both. In ſome, as in Chicory, they 
+. to grow within-fide the Sheath, as will appear if it be ſplit“ with a ſmall 


« 


it, as alſo in Knapweed they are very numerous. . | 
The Head of the Blade is always divided into two, and ſometimes into 
th--: Parts, as in Chicory, Fig. 533. which gradually curi outwards after 
Manner of Scorpion Grafs. KR: 


{his Deſcription agrees principally to the corimbiterous Kind, as Tanſy, 
Cmomile, Sc. but in Scorzonera, Chicory, Fig. 533. HEawk-weed, Meauſe-ear, 
all rhe intibous Kind, with many mo:c. The Fittt] is tevarated fiom the 
ture, fo as to ſtand alone therein, every Leat a bc of the Flower having 

: Þ\{ti] of its own ; for which Reaſon the Baſe of cach Leat is formed into 
zune Tube a, Fig. 533. that incloſes the Piſtil, which commonly conſiſts of 


* Grew Az, Plants, p. 170. 
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a Sheath and Blade e; the Leaf itſelf anſwering to the Floret in other 
Flowers, The Blade (or rather Stamina) is ſeen drawn out of its Sheath at 
g of the ſame Figure, and at g the Head of the Blade is open'd into three 
Parts, which are full of thoſe globular Particles before-mention'd. 

The Time in which the Flower | is generated, is hardly any where, if at all 
taken Notice of among fo many Obſervets of Plants. It is therefore to be 
remarked. that all the Parts of the Flower in all Flowers, are perfectly fi. 
niſhed long before they appear in Sight, uſually three or four Months, and 

in ſome fix. And that in Perenial Plants, thoſe Flowers which appear in 
any one Year are not formed in that, but were actually in Being and intire 
in all their Parts the Year before. The Flower of Mezeron, which opens 
in Fanuary, is intirely formed about the Middle of Auguſt in the foregoing 
Tear; ac which Time, if the green Leaves of the Bud be carefully removed, 
tne Leaves of the Flower and Seed-like Attire, encompaſſing the Seed. 
Cale, may be diſtinctly ſeen when placed before the Microſcope. i 
In order to obſerve the mealy Powder or Farina, let it be gathered in 
the midſt of a Sun-thiny Day when all the Dew is off, ſhake, or elſe gently 
uf it off with a ſoft Hair-Pencil upon a clean Piece of white Paper ; then 
rcathe upon a ſingle Talc, and inſtantly apply it to the Farina, which will 
adh re to it. If 00 great a Quantity of Powder ſticks to the Talc, blow 
2 little of it gently off, if not enough breathe on it again, and touch the 
* arina with it as before, then fix it in a Slider as before directed. 
But I would here adviſe the Curious not to neglect an Examination of 
= little Cells that contain the Farina, and allo of the Piſtils and Uters, 

d other Parts of Generation of the Flowers. 

"Fig: 334. repreſents the Flower of St. Johnwort a little magnified, in 
which may be feen the Stamina and their Apices furrounding the Sced-Caſe, 
Pg 529, is one of the Apices more magnified. 

big 530, repreſents one Suit of golden Rod Flower, conditig Oi a 

Seed: Cale A, and a Stamina e, one of which is feen by itſelf at F. - 

551, ſhews one of the Suits of French Marigold, or Flos Africa Bus 
ma ed, of which there are about 12 in one Flower, each conſiſling 
vi three Pieces, the middlemoſt of which is ſeen alone at Fig. 532. 


Fig. 535, repreſents one Suit of C Jhry[anthemum-Creet, conſiſting alſo 91 
chrec FOES of which there a are about $0 in one Flower, 


13 


Pir ces, a 7 i the: Sced- Caſe, at the Bottom of every Suit. 


os 37, is a microſcopick Repreſentation of one of the Suits of 1 
izold, of hich. there are about 40 in one Flower. 
Fig. 333, repreſents the Piſtil and Blade, proper to each Leaf in 
Flower of CHicoty. 

ds 


m. £3 


Fig. 52%, repreſents one of the Flowers in the Bud of Mezeron perfect 
Sa formed 
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formed in all its Parts the Year before it appexrs, but differs in Shape as 
a Fœtus doth when newly formed. 


Fig. 339, ſhews the ſame Flower cut open, wherein may be ſeen the 
ſpermalick Thæcæ and the Uterus. 


CHAP. XL. 


* the Fruit <6 an Apple, Lemon, Cuc andy, and 
Pear. 


8 E CT. J. 


1 THE general Compoſition of all Fruit is one, that is, their eſſential | 
Parts are in all the ſame, and but a Continuation of thoſe which have 
been already obſerved in the other Parts of a Plant. Ye: from the different 
Conſtitutions and Tinctures of thoſe Parts, the ſeveral Varieties | in Fruits 
proceed, 
, An Apple conſiſts of a Skin, - Parenchyma, Veſſels and Core, the Paren- 
chyma or Pulp is the fame with that of the Bark of the Tree, as is apparent 
not only from the viſible Continuation thereof, from the one through the 
dale into the other, but alſo from their Structure, being both compoſed of 
Bladders, with this Difference, that whereas in the Bark they are very 
[mail and ſpherical (as may be plainly ſcen when viewed through the Mi- 
a W here they are oblong and very large, in Proportion to the Size 
and Tenderneſs of the Fruit, being all uniformly ſtretched out by the arch- 
50 of the Veſſels, from the Core towards the Circumference of the Apple. 
he Veſſels, as in the other Parts of a Plant, are ſucciforous, and for Air, 
25 che Branches of the former and the ſingle Veſſels of the latter are ex- 
:remely ſmall, running every where together; not collateral, as Veins and 
E e do in Animals, but the latter ſheathed in the former. 
hey are diftribured into twenty principal Branches, the ten outermoſt 
eile within the Apple, are diverted from a ſtreight Line into ſo many 
es; from which a few ſmall Branches are without any Order diſperſed 
chrou 5 the Apple; the five middlemoſt and the five inmoſt run in a ſtrait 
me as far as the Core, and are there diſtributed into as many iefler Arches, 
The ormer at the outer and the latter at the inner Angles of the Core, upon 
ch laſt the Seeds hang. 
Ji theſe main Branches meet together at the Top of the Apple, where 
Oln naby they all ran into the Flower. 
Temeon hath a three-fold Parenchyma, ſeemingly derived from each 
Wit the Texture upon every Derivation being ſomewhat altered, by 
made more cloſe and elaborate. The outmoſt called the Rind, hath 
is 1 open and coarſeſt Texture, being dene of the largeſt Threads, 
anc 
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2.24. Of the Fruit. 
and theſe wove up into larger Bladders. Thoſe little Cells which contain 
the eſſential Oil of the Fruit, and ſtand near the Surface of the Rind, are 
tome of the ſame Bladders, but more dilated. 

From this outmoſt Parenchyma, nine or ten Inſertions are produced. 
betwixr as many Portions of the pulpy Part towards the Center, where 
they all unite into one Body, anſwerable to the Pith in the Trunk or Ro 
of the Tree; and are a conſpicuous Demonſtration of the Communication 
between the Bark and Pitb. 

Throughout this Parenchyma the Veſſels are diſperſed, but the ch 
Branches ſtand on the inner Edge of the Rind, and the outer Edge Te che 

Pith, juſt at the Extremities of « every Lamellæ from thoſe Branches at the 
Edge of the Pith ; other little and very ſhort ones ſhoot into the Pulp ot 
the Fruit, upon which the Seeds are ne In the Center of the Pith 
are eight or nine in a Ring, which run through the Fruit up to the Flower 

Between the Rind and Vith, and thoſe ſeveral lamelated Inſertions which 
Join them rogether, ſtands the ſecond Sort of Parenchyma, being cloſer 
and finer, and divided by the Lamels into ſeveral diſtinct Bodies, every one 
of them being an entire Bag; in every one of which the third Parenchyma { 

is contained; which is alſo a Cluſter of other leſſer Bags, all disjoined from 
one another, each having their diſtin& Stalks of ſeveral Lengths, by Which 

they are all faſtned to the utmoſt Side of the great Bag wherein they are 
contained. Within theſe leſſer Bags alſo the Microſcope can ſhew many 

Hundreds of Bladders, confiſting f extremely fine Threads, as it were 

wove together into that Figure; and within theſe Bladders lies the acid 
Juice of The Lemon. 

A Cucumber hath alſo a three-fold Parenchyma, the outermoſt is derived 
from the Bark, which being expoſed for ſome Time to dry, and then 
tranſverſly cut with a Razor; not only the Bladders but alſo the Threads 
whereof the Bladders conſiſt, are pony viſible when viewed throug!: the 
Microſcope. 

Throughout this Parenchyma are diſperſed the Sap Veſſels, in ten or 
ewelve very large Branches , each of which emboſoms another 0! if 


Veſſels. 


The middle Parenchyma is ab from the Pith, and divided 
three triangular Columns, within which are a diſtinct Sort of Sap Vn 
whence ſeveral {mail and ſhort Fibres ſhoot into the inmoſt Parench 
whereupon the Seeds do hang. 

The inmoſt Parenchyma whamia the Seeds do lie (and which anfwe 
to the Pulp of a Lemon) ſeems to be produced from the Seed-fibres, F 
three Inſertions from the Columns, and as many from the outmoſt Car 
chyma, and theſe reinſerted; it is divided into fix triangular Bodics, :nd 

every Triangle into three Ovals. 

A Hear, beſides the Skin, conſiſts of a two-fold Parenchyma of Vis, 

8 Faris: , 
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narebus Knots, or Grains, and a Core; the Skin when viewed in the Mi- 

19 appears to be lined with a great Number of theſe tartareous Grains, 
mak are alſo diſperſed round about the F ruit, for about the Thickneſs of 
the Third of an Inch, as will appear on applying a tranſverſe Slice of a a 
Pcar to the Microſcape. 

The outer Parenchyma is of the ſame Original and general Structure as 
in ”" * but the Bladders not altogether ſo long with reſpect to their 
Breadt 

The Bladders here have alſo a different Poſition from that thay] have in 
an Apple, being in that all ſtretched out towards one common Center, 
which 1s that of "the Apple itſelf. But here they every where bear a Reſpect 


o the ſaid tartareous Grains, every Grain being the Center of a certain 


Number of Bladders. 
Throughout this Parenchyma, the Yeſſels for Sap and Air are likewiſe 
1 into fifteen principal Branches. The five utmoſt make as many 


* 
28 
2 
L. 


oceeding to the Seed, and from thence with the other five to the Flower. 


Next the Core ſtands the inner Parenchyma, conſiſting of ſmall roundiſſi 


Biadders, anſwerable to that of the Pith, from which it leems to be 
erived. 


Between this and the outer Parenchyma, the ſaid tartareous Grains begin 5 


{rſt} to ſtand nearer together, to grow big gger, and of a more unequal Sur- 


ace; and by Degrees to unite into a Body, in ſome Pears, and eſpecially 


cowards the Cork. they are almoſt as hard as a Plumb- Stone. 
On cutting a Pear lengthwile, through its Center, theſe tartareous Grains 
ill be apparent. | 
At the Bottom of the Core in moſt Pears, and a little beine the Center 
the Fruit, is a Kind of umbelical Knot; from whence extends a ſtreight 


Channel, which opens at the Middle of the Cork or Stool of the Flower, 


_ (carce wide enough to admit the ſmalleſt Pin. 


n IL 
2 a Plumb, a ſome other Fruits of the fame Ki znd. 


_ Plumb 0 of a Parenchyma, the two 3 Kind of Veſſels and 
a Stone; and in Proportion to the Bulk of the Fruit, hath more Ve- 


' fol than an Apple or Pear. Alto in Plumbs, all theſe Veſſels are braced to- 
ether into one uniform Piece of Net-Mork, every where terminating at an 
-qual Diſtance from the Circumference, the Skin is fibrous and tough. 

The Stone is compoſed of two, or rather three diſtinct Parts, one of them 


de Lining, taking its Riſe from the Parenchyma, which the Seed Ro 
| | U rings 


ches, but commonly not ſo deep as in an Apple; from theſe ſome imall 
res are diſperſed throughout the Parenchyma, The ten inner Branches 
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226 Of the Frutt. 
brings along with it, through the Channel in the Side, and at laſt Into the 
Ho ſow of the Stone, and is there ſpread all over it. 
The Foundation or Ground of the outer and more bulky Part of the 
88080 is che inner Part of the Parenchyma, upon which the tartareous Parts 
{ the dap arc continually precipitated, and thereby petrified, as appears on 
com per ing the ſeveral Ages of the ſame Fruit together; on the Surface of 
any Stones, ſome of the ſaid tartareous Parts appear in diſtinct Grains, 
An Adricec is of the Plumb Kind, but tome Things are herein better 
obſerved, as firſt the Poſition of the Bladders of the Parenchyma ; for che 
tartareous Parts of the Ip, not being here diſperſed in little Grains, through. 
out the Fruit 55 in a Pear, but are ali thrown off into the Stone; 3 there- 
{ore the Bladders all radiate cu to the Center of the Stone, convey ing 
thereto the feculent Sap, in ſo many little Streams. This is beſt feen when 
the Froit is full ripe. 


The gradual Tranſmutation of the inner . of the Parenchyma into 4 
Stone, is alſo more apparent in this Fruit, and ſo are the three Coats 
which ſerve for the Generation of the Seed; 3 being now all very Ent and 
tee en le. f 
A Feach hath a much bigger Stone, and therefore when full ripe, it hath 
a more defecated or better Tefin d Juice; the Reaſon why the Stone is 0 
grcat, is becaule the Veſſels run ſo numerouſly through the Body of it; an 
i cauſe a more copious Perſpiration of the Lees therein. : 
A Cherry is like wiſe nearly related to a Plumb, but the Bracement or Re- 
ticulation of the Veſſels, is here carried on farther, lo as to be all round a. 
out contiguous to the Skin. 
A Walnut is a Nuciprune, or between a Plumb and a Nut, for the Rind 
anſwers to the Pulp, and the Shell, as the Stone, is alſo lined ; but the 
Sced-Veſſets, which in a Plumb run chro' a Channel, made on purpoſc in the 
Stone, do here enter as in a Nut, at the Center of the Shell ; 15 which 
Means they are inveſted with a more fair Parenchyma. 


8 x ec T. BL 
Of the Grape. 


A —_ ig as it were a Plumb with two nes. for their Thickneſs are 
as hard as any other. The principal Fibres run directly between the 
Stones ; and the ſmaller Fibres, and make only one fingle Net ; near the 
Circumference they all meet together at the Top of the Grape. Many lig- 
nous Fibres are alſo mixed with the SKIN itſelf, whereby it becomes ver, 
chick and tough. 


The Parenchyma, or Pulp of a Grape ſeems to be derived from the Pit 
at caſt as far as the Reticulation of the Fibres. 


CHAP 


( 227 ) 
CHAP. XIL 
The Anatomical Preparation of Vegetables. 


Thickneſs, as the Leaves of Oranges, Lemons, Feſſamin, Bays, Roſes, Cher- 
fos, Ke. 


d:olve without ſeparating, as thoſe of V ines, and Lime Trees. 
The Leaves are tc be gather'd * in June, or July, when they are fall 


nto an earthen Pot or large Glaſs, with a good deal of Rain-MWater. The 
Pot or Glaſs being kept uncover'd; and fo expos'd to the Sun, or open 


2 freſh Quantity muſt be pour'd in. In about a Month's Time, ſome of 
. Leaves will begin to putrify, but the others muſt be kept two Months 


Z 3 The Leaf is to be put into a white and flat earthen Plate or 


0, chiefly in the Middle, and along the Nerves, where they adhere cloſely. 


'e12ains between, is afterwards waſhed 1n clean Water, and kept between 
the Leaves of a Book. 


and the like, is as follows: 
The fineſt and largeſt Pears, chat are ſoft and not ſtony, are fitteſt for 


pring Water, cover it and let them boil gently, till they become throughly 
it; then take them out, and put them into a Baſon of cold Water, then 
ge out one of them, and holding it by the Stalk with one Hand, and 
with one Finger and the Thumb of the other Hand, rub the Pulp gently 
f, beginning near the Stalk, and rubbing equaliy towards the Apex; and 
will eaſily ſee in the Water how the Pulp ſeparates from the Fibres, 
dich being tendereſt near the Extremities, there the greateſt Care mult be 


1 
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by Phil. Tran. No. 416. 
Gg 2 taken. 


Hoſe Leaves of Plants are only fit for this Purpoſe, whoſe internal 
Structure is compoſed of woody Fibres, and are of a pretty good 


rics, Apricocks, Peaches, Plumbs, Apples, Pears, Poplars, Pines, Oats, 


"There are ſeveral other that have no woody Fibres or Veins, but theſe 
grown, and have not been damaged by Worms, or Caterpillars , put them 
Air. The Leaves muſt be quite cover'd with Water. and as it evaporates 


ger. When the two external Membranes begin to ſeparate, and the 
green Subſtance of the Leaf to grow liquid, then it is Time to perform the 
Diſh, filled with clear Water; then upon gently ſqueezing it with 
: ry Finger, it will open on one Side, and the green Subſtance will 
run out; immediately on that the two outer Membranes muſt be ſtripp'd 


i! there be once an Opening, they will go off very calily ; the Skeleton that 
The Method of preparing Fruits, as s Apples Plambs, Cherries, Peaches, 


ois Purpoſe ; firſt pare them nicely, without ſqueezing them, taking Care | 
t to hurt the Stalk or Crown; then put them into a Pot of Rain or freſh 
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228 To preſerve the Specimens of Plants. 


for Screws at each Corner; then take your Flowers, Leaves, &c. when full 


the Stalk ſo as to lie flat; then put theſe between the Iron Plates, fcrev 


= the Flowers, and with a Bruſh dipp'd in equal Quantities of Aqua fortis, 


taken. No Inftrument is of Uſe in this Operation, except laſt of a1! 2 
Penknife, to ſeparate the Pulp ſticking to the Core. In order to ſee how 
the Operation advances, fling away the muddy Water from Time to Hime 
and pour on clean. All being ſeparated, the Skeleton is to be preſerved * 
Spirits of Wine, the {fame is to be obſerved with Apples, Plumbs, Peaches, 
and the like. T9. 

Carrots, and other Roots, that have woody Fibres, muſt be boiled wirk. 
Ct paring, till they grow ſoft, and the Pulp comes off; not only ſeveral 
Sorts of Roots, but likewiſe the Barks of ſeveral Trees, may be reduced in- 
to Skeletons, preſenting rare and curious Views of Vegetables, 


"CHAF Wn 1 
29 preſerve the Specimens of Plants. 


I Repare two Iron Plates as large as the Specimens you intend to preferve, | 
let them be pretty thick, and very ſmooth on one Side, with Holes 


ripe, and of their true Colour, ſpread them on a brown Paper, with the 
Leaves as diſtinct as you can; if the Flowers are large, more Paper muſt be 
laid under them; and if thick you may pare away half thereof, as allo of 


} 


them faſt, and ſet them in an Oven for two Hours; after which take out 


and Aqua vitæ, or Brandy, paſs over the Leaves and Flowers; then hay 
them to dry on freſh brown Paper, and take the Quantity of a Walnut of 

Gum Dragon, which in leſs than 24 Hours will be diffolved in a Pint t 
Water, and with a Bruſh rub the Back-ſides of the Leaves and Flowers to 
make them ſtick; then lay them in your Paper-Book, and they will always 
look freſn.“ „ e 1 


Of Charcoal, or burnt Vegetables. 


| { Harcaat, or a Vegetable burnt black, affords an Object no leſs pleaiar: 
than inſtructive; for if a ſmall Piece of Charcoal be ſuddenly broke, 
will appear to have a very ſmooth Surface, but if examined by the Mic 
ſcope, Abundance of Pores are diſcoverable in many Kinds of Wood, range. 
round the Pith both in a circular and a radiant Order; and moſt of ches 
i0 exceeding ſmall, and ſo cloſe to each other, that but a very little Space i 


* Phil. Tranſ. No. 227. 
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left between them to be filled with a ſolid Body. Theſe Pores, or rather 
Tubes, are fo extreamly ſmall, that in a Line of them Arth Part of an Inch 
long, Mr. Hook reckoned no leſs than 130, therefore in a Line an Inch long 
were no lefs than 2700 Pores, and in a circular Area, or of a Stick of an 
Inch Diameter, are contained 5,725,350 Pores or minute Tubes, ® a Num- 
ber that to ſome perhaps may ſeem incredible. were they not left to the 
Judgment of their own Eyes to the Truth thereof. In Cocus, black and 
green Ebony, Lignum Vitz, &c. theſe Perforations are abundantly ſmaller 
than thoſe of ſoft light Wood; fo prodigioully curious are the Contrivances, 
Pipes or Sluices, thro' which the Juice of Vegetables are conveyed. 


79 prepare or make Charccal of any Kind of Wood, 
in order lo examine it 1th the Microſcope. 

The Body to be charred or coaled may be put into a Crucible, a Piece 
of a Muſket Barrel, a Pot, or any other Veſſel that will endure to be made 
red-hot in the Fire without breaking; cover it over with Sand, fo that no 
Part of it be èxpoſed to the open Air. Then {et it into a good Fire, and 
keep 1t there till the Sand has continued hot, for a Quarter, Half, an Hour, 
or two, more or leis, according to the Nature and Bigneſs of the Body. 
hen take it out of the Fire, and let it lie till the Sand be very near cold. 


its watery Parts. 
CHAP XIV. 
Of the Texture of Cork. 


IF an exceeding thin Slice of Cork be cut off with a very ſharp Penknife, 
A or Razor, and applied to the Microſcope, in an Ivory Slider, or held be- 


teen the Nippers, it will appear to be all perforated and porous; having 
but a little ſolid Subſtance in Proportion to the empty Cavity, as is mani- 


feſt on a Sight of Fig. 540. Theſe Pores are not very deep, but conſiſt 
of many little Cells, feparated out of one continued long Pore, by certain 
Diaphragms, Þ viſible in Fig. B, which repreſents them ſplit the long ways: 


Dimenſions, and alſo why it is a Body ſo very unapt to fuck in Water, and 
conſequently to preſerve itſelf floating on the Top thereof, tho” left on it 
never ſo long; and why it is able to confine Air in a Bottle, tho' conſi- 


* Hooks Myc. p. 101, T lbid, p. 115. 
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The Wood may be taken out of the Sand well charr'd, and clear'd of all _ 


Hence the Microſcope informs us, that the Lightneſs of Cork proceeds from 
its being a very ſmall Quantity of a ſolid Body, extended into exceeding large 
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230 Of the Texture of Cork. 


derably condenſed, and preſſing very ſtrongly to procure a Paſſage with. 
out admitting the leaſt Bubble to paſs through its Subſtance. As to the 
firſt, the Microſcope hath informed us that the Subſtance of Cork is filled 
with Air, and that this Air is perfectly incloſed in little Boxes or Cells di— 
ſtinct from each other: This therefore makes it very plain, that neither 
Water nor any other Air can eaſily inſinuate itſelf into them, their being 
| already within them an intus exiſtens; for this Reaſon Pieces of Cork are 
| good Floats for Nets and Stopples for Viale, &c. and is capable of being 
15 compreltl led into a twentieth Part of its uſual Dimenfions, and to reſtore by 
{-If to its former State by means of the included Air in the before-obſerved 
- conſtituent Cells or Bladders, Mr. Hook told ſeveral Lines of theſe Porcs, 
| and bound that there were generally about 60 placed Endwile | in a Line ot 
| the „g Part of an Inch long: Whence there muſt be 1160 in the Length 
| 1 = "HTM inch, and in a ſquare Inch 1166400 ; therefore a cubick Inch muſt 
| => -- eenBnn 1259712000, a Thing almoſt incredible e, did not the Microſccpe 
aatfjure us of it by ocular DemonRration, It you cut off a Piece from a Board 
ot Cork tranlverſly to the Flat of it, you will as it were ſplit the Pores, 
which will appear juſt as they are repreſented at Fig. B, but if a very chin 
Piece be cut off parallel to the Plane of it, the Pores of it will be tranſverſ 
divided, and will N as expreſſed in Fig. A 
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Of a a Plant growing on the blighted, or 1 Speck. 
of Damask- roſe Leaves, Bramble Leaves, &c. 


T is obſervable thar in the Mole of Pune, Fuly, Auguſt, and 3 N 
ber, that many of the green Leaves of Roſes begin to dry and grow ye! 
low, but eſpecially the Leaves of the old Shrubs of Damaſt Roſes, are al 
ſported with yellow Stains, and the Under. fides juſt againſt them have 
little yellow Hillocks of a gummy Subſtance, and ſeveral of them have ima 0 
black Spots in the midſt of thoſe yellow ones. Upon examining theſe with 
the Microſcepe, Multitudes of little black Bodies like Seed-cods were per- 
ceived to ſpring out of ſeveral ſmall yellow Knobs, and to be faltned tv 
theſe Knobs by a ſmall Straw-coloured and tranſparent Stem, many of thoſe 
Hillocks were bare as if thoſe Bodies lay yet concealed, as at G, Fig. 541- 
In others they were juſt ſpringing out, as at A; in others, as at B. they 
were juſt our, with very little or no Stalk ; in others, as at C, the Stall 
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/a Plant growing an blighted Leaves. 231 


plainly appear; in others, and at D, thoſe Stems were grown bigger and 


great deal bigger, and the Stalks more bulky about the Root, and very 
mern tapered towards the Top: As they increaſed in Bulk they began to 
their Tops towards their Roots, in the ſame Manner as that of Moſs 
> obſerved to do. The whole Square of this Figure repreſents a ſmall Part 
of a Ksje-Leaf no bigger than the Letter H. 

Theſe kind of vegetable Sprouts are to be found on ſeveral Kinds of Roſe- 
Leaves, and on the Leaves of divers Sorts of Briars, and on Bramble Leaves 
;n tach Cluſters, that 3 or 400 of them make a conſpicuous black Spot or 
cab on the Backſide of the Leaf. 1 e ; 5 


e WY © Bs II. 


/mg from Putrifactioun. 


Things, ſhoots up firſt with a ſtreight tranſparent Staik, in which a 


large Knob burſting aſunder repreſents a kind of Bloſſoms with Leaves. 
able on divers Kinds of putrify'd Bodies, whether animal or vegetable 

eeſe, &c. or rotten ſappy Wood, Herbs, Leaves, Barks, Roots, &c. are a 
'roreſented at Fig. 542. which is nothing elſe but the microſcopick Ap- 
Microſcope to be a very pretty ſhaped vegetative Body, which ſhot out 
Aultitudes of long and lender cylindrical Stalks, not exactly ſtreight, but 
ent with the Weight of a round white Knob growing upon the Top of 
cach as at AAA; others a little oblong as at B, others a little broken as at 
Leaves as at D. 

* Phi. Travſ. No. 04- 


Se. 


larger; and in others, as EF, Sc. thoſe Stems and Cods were grown a 


O Mouldineſs, or the Principal of Vegetation ari. 
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4 R. Leeumenboet obſerved, that Mouidineſs on Skin, Fleſh, or other 
A? 

g »bular Subftance riſes that commonly {ſettles at the Top of the Stalk, 
114 33 followed by another Globule driving out the firſt either on the Side 

_ vr at the Top, and that again is ſucceeded by a third, Fc. all which form 
v1: the Stalk one great Knob, much thicker than the Stalk itſelf; and this 
The blue, white, and ſeveral Kinds of hairy mouldy Spots that are ob- 
zuhſtances, ſuch as the Skin, raw or dreſs'd Fleſh, Blood, Humours, Milk, 


«nd of ſmall but variouſly figured Muſprooms; a Specimen | of which is 


-2rance of a ſmall white Spot of hairy Mould found upon the Covers of 
ook that was bound in Sheep's Skin. Theſe Spots appeared through the 


, and others that were burit aſunder forming a kind of Blofloms with | 


— — . > —kjůbD L. —— OE —— — 


of this are cloſe and thickly ſet a Multitude of well ſhaped Leaves, ſome of 


taorny Top, leaving the Sced-Caſe to ripen, and ſcatter its Seed, at a Place 


Metal Button, without any Hole in the Middle ; but, as it ripens, the — 


(232 } 
S RE c T. III. 
Of Moſs, &c. 


nA OSS is a Plant no leſs worthy a microſcopick Conſideration tha 
"Es = 


the moſt elegant Plant that grows, and for its Shape and Beauty may he 
compared vith any other. It has a Root almoſt like a ſeedy Parjnip, rig. 
5.43. furniſhed with ſmall Strings and Suckers, all of them being as Cur ouſly 3 
Hranched as the Roots of much bigger Vegetables ; from chis ſprings the 
Stem or Body of the Plant, which is finely creaſed or fluted ; on the Sides 


them of a roundiſh, others of a longer Shape; all the Surface on each Side 
the Leaf is curiouſly cover'd with a Multitude of little oblong tranſparent NN 
Bodies, as at D, Fig. 546. From the Tops of the Leaves proceeds a trani- I] 

parent Hair or T hom - The Stem ſhoots out into a long round Stalk, lich 
en cutting is found to be hollow without any Knot or Stop, from its Bot- 
tom Where the Leaves encompaſs it, to the Top on which grows a large 
Seed-Caſe A, covered with a thin and more whitiſh Skin B, Fig 544. 
terminated in a long thorny Top, which at firſt covers all the Caſe, and by 
degrees, as that iwells, the Skin cleaves, and at laſt falls off together wii 1 1s 


underneath this Cap B, which before the Seed is ripe appears like a fiuted 


on grows bigger, and a Hole appears in the Middle of it E, Fig. 5.5. out 
of vhuch, in all Probability, the Seed falls; for as it ripens by the Provi- 
lion of Nature that End of this Caſe turns downwards. On opening (c- 
verai of theſe dry red Cafes E, they were found to be quite hollow; where 
as when they were cut aſunder with a ſharp Penknife when green, in the 
Middle of this great Caſe was found another ſmall round Caſe, the In- 
terſtices herween | the two Cafes being filled with Multitudes of ftringy Fibres 
which ſeemed to ſuſpend the leſſer Caſe in the Middle of the other, in 

which without doubt the Seeds were contained; it grows on the rotten 
Parts of Stone, Bricks, Mood, Bones, Leather, &c. 
This ſmall Vegetable 'is wanting in nothing of the perfections of the 
moſt conſpicuous and vaſteſt V egetables of the World, and deſerves to be 
ranged in as high a State; for we to not know but that all the Contrivances 
and Mechaniſin requiſite to a perfect Vegetable, are crowded into Cxc* 0 
ingly leſs Room than this of Moſs ; for chat Plant already deſcribed, vw ich 
grows on Roſe-Leaves, is 10 exceeding {mall that near 1000 of them 
N 5 make the Bigneis of one ſingle Plant of Moſs; and by compa 8 
ne Bulk of the latter to that of the biggeſt Vegetable (ſome Trees 8 


as we are in formed, near 20 Foot in Diameter in Guinea and Brazil) vi Gere fy 
--..+he 
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1 e Sponge. 233 
die Body or Stem of Moſs is generally not above % Part of an Inch, we 
all find that the Bulk of one will exceed that of the other, no leſs than 
2965, 984, ooo, ooo; and ſuppoſing the Production of the Roſe-Leaf to be 


in his Performance of Things which to Man would ſeem impoſſible. 


6 KT T7. - #Y; 
O7 Sponge. 


HE Microſcope hath ſhewn us, that Sponge is compoſed of an infi- 
& nite Number of {mall and ſhort Fibres, curioully joined together in 
the Form of a Net, as appears by Fig. 547. which repreſents a Piece of 
Sponge as it appeared before the Microſcope, wherein may be ſeen the 
_ joints which for the moſt part are, where only three Fibres meet together, 
the Length of each between the Joints is very irregular, the Diſtance be- 
iween ſome two Joints being ten or twelve Times more than between 


'1iateral, others trilateral, and quadrilateral Figures, &c. 


"SR CT. V. 


Of the Beard of a wild Oat 


"HE Beard of a wild Oat is a Body of a very curious Structure; it 


wild Oat. Its whole Length when extended does not exceed an Inch and 
1 half, When the Grain is ripe and very dry, which is uſually in the 
Months of Fuly and Auguſt, the Beard is bent almoſt to a light Angle, and 
is under Part is wreathed and very brittle. e 
dended Top will preſently turn and move round, and by degrees, if it be 
continued wet enough, the Joint or Knee will ſtreighten itſelf, and if it be 
uffered to dry again, it will gradually bend into its former Poſture. Its 
Appearance in the Microſcope is repreſented by Fig. 548. which ſhews 
Part of the Beard at the Knee or Bend. Its whole Surface is adorned with 
ittle Channels and interjacent Ridges, which run the whole Length of the 
Beard, and are ſtreight where the Beard is not twiſted, and wreathed where 
t is, being thickly ſet with ſmall Briſtles ; in the wreathed Part was two 
very conſpicuous Channels which ſeemed to divide the wreathed Cylinder 
into two Parts, a bigger and a lefs, the biggeſt at the convex Side of the 
bo N een Knee; 


Plant, thoſe Indian Plants will. exceed it 1000 Times the former Number, 
prodigiouſly various are the Works of the Creator, and ſo all-ſufficient is 


thers. The Maſhes likewiſe of this reticulated Body are alſo various, ſome 


1 grows out of the Side of the inner Huſk that covers the Grain of a 


If you take one of theſe Grains and wet the Beard in Water, the ſmall 
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the Taſte with a peculiar Pungency. There are three diſtinct Sorts which 


left dry at the Bottom; for that will not riſe in Vapours. The volatile is 


but then it muſt be termed i Salt, or Sa! Gemma; for this not only ap- 
pears to be the plain Production of Nature, but to be the moſt homoge« 


mon Rain Water does not ſeem to partake of it;) from this Return tis 


of Vegetables, and enters into all thoſe Trocuc dens, as Food and Nour in- 


_ Temper, make Lee; 3 which afterwards ſtrain through moiſt Paper or 


- —— 


234 
Knee; theſe Clefts are filled with a kind «> ſpongy Subſtance, very con. 


ſpicuous near the Knee. 
This odly conſtituted Vegetable is ſometimes uſed, as an Hygrometer + 


to diſcover the various Conſtitutions in the Moiſture and Drynefs of the 
Air ; and this it does to Admiration. 


CHAT OvY 
8 © DT, l. 
of Salts. 


FX D ER the Denomination of Salt, is to be underſtood moſt of that 
winch gives Solidity to Bodies, 15 diſſolvable in Water, and affects 


gencrally paſs under this Name, the fixed, volatile, and the effential : Tuc 
iixed is what remains after Calcination, and is procured by diſſolving the 
faline Parts of the Aſhes in hot Water, and evaporating it until the Salt is 


what eaſily paſſes over the Helm, as the Salts of Animals. The een 
Salt is that which is obtained by Chryſtilization from the Juices of Plants, 


and is of a Nature between the other two, and may molt properly be termi 8 
eſſential, having no Force uſed in its Production. 


If there be in a ſtrict Senſe any ſuch Thing as 2 Principal, Salt is ſo 


neous and uncompounded Part Nature can be divided into. 

Its firſt Appearance is in Springs and Rivers, being waſhed into them »y 
lubterraneous Currents; thence by the Sun it is in ſome meaſure exhaled by 
Vapours ; from wherce it again returns, in Snow, Hail, and Deus (for com- 


Surtace of the Globe is ſaturated with it; whence it re- aſcends in the Juices 
ment which the Creation ſupplies. 
8 E er. II. 
To extratt vegetable Satts. 


URN any Sort of Herb, Flower, Fruit, Wood, or whatever it be, au 
make Aſhes thereof; with the Aſhes fad pure Water in its nature 


* If the Reader is deſirous of one of theſe Hygrometers, he may be turniſhed wich them . 
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Glaſs Veſſel, and let it remain in Balneo Mariæ, until a great Part of it 
cvaporates; the Quantity of Water is not determined, generally five Pounds 
of Water will extract all the Salt from two Pounds of Aſhes ; Salts extract- 
ed in this Manner, are wont to melt when the Air is ſoft; to prevent which, 
when you burn the Materials, in order to reduce them to Aſhes, it is requi- 
ſite to uſe with them a proper Quantity of Sulphur ; and if it happens that 
dhe Aſhes are made to your Hand, you may mix them with Sulphur, and 
cep the fame at the Fire, till ſuch Time as it be burnt; by this Means the 
Salt will never come to run, but become more white and cryſtalline, 


- Ounces of Sulphur is uſually ſufficient. All Salts have a peculiar and dc- 
:ermined Figure, which they always keep, altho' they are often reſolved in- 
toe Water, and afterwards congealed ; yet notwithſtanding ſome Sorts of 


been in Lettice, in the Scorzoneras, in the Muſt-Melon, the Scopa, in the 


Sorrel, and in Shoots of Vines; three Sorts in Hack Pepper, and in incarnate 
_ ®s/es; four Sorts in white Hellebore. Beſides the above-mentioned Diver- 


ure, or inclining to it. To make the Bodies of the Salts when they con- 
cal, remain diſtinct from each other, that their Figure may be obſerved, 


Diligence be uſed in evaporating the Lee; for if that be wholly evaporated, 
>" too great a Part thereof, the Salts make a confuſed Cruſt at the Bottom 
I the Veſſel; if the Lees are left too weak, the Salts require a very long Time 
e congeal, and therefore it is requiſite to ute ſuch Diligence as is not to be 
gained without long Practice. 5 5 e 
Cryſtals of Salts are ſuch a Combination of ſaline Particles, as reſemble 
dne Form of a Cryſtal, variouſly modified, according to the Nature and 
Texture of Salts. . e 

The Method herein uſed is this, diffolve the ſaline Body in Water, after 
which filter the Solution, which being evaporate1 until a little Film appears 
on it, runs into Cryſtal. Diffolution and Filtration are made Ule of, 
dat the Salts may be purged from all Droſs ; otherwite if any foreign Mac- 
er ſhould get in, not only the Tranſparency of the Cryſtals would be 1m- 
-aired, but their Figure alſo would be mangled and broken. 
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Of Sali J. 85 235 


Filter, fo that it may become as clear as poſſible ; then put the Lee into a 


There is no general Rules for the Quantity of Sulphur to be put into the 
Materials you thus burn, but at a Gueſs, to 100 Pounds of Material, 4 or 


-21ts are obſerved to have 2, 3, and 4 Sorts of Figures. Two Sorts have been 


Roots of Eſula, in the black Hellzbore, in Endive, Eye brigbt, Wormwood, 


ty of Figures which are found in Salis, it is obſervable, that amongſt all 
Calis, of what Figure foever, there are found ſome cubical, which though 
they be never ſo often diſſolved and congealed, appear ſtill of a cubical Fi- 


and not be entangled and heaped together; it is neceſſary, that very great 
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9 Þ © 7. 
Of the Figures of Salts. 


T 3s generally agreed, that all Bodies have their Salts, which produce 
nany ſurpriſing Cha inges, by their different Configurations and Impret. 
ons, both in Sc s and Plaid, in Things animate and inanimate. As to 
the r ot them, they are obvious to every Beholder; their Beauty and 
Varety arc fo admirable, that ſcarce any Thing in Nature can entertain the 
Exe more agrecab * than thelc do, when it 18 aſſiſted with a good . 


eo 


. 


An common Salt, we pl. andy diſcover. quadrilateral Pyramids with ſquare 
Diles, In Sugar, the ſame Pyramids with oblong and rectangular Bales, 
In Alum, they rife with ſix Si os ſupported with an hexagonal Baſe. The 
Cryitals of Viiriclr, reſemble Icicles, united one to another with great Va- 
ricty, among w hich lie ſome Polygons. Sal- Armoniack very elegantly im 
tales the Branches of a Tree; and Hart's-Horn looks like a Quiver of Ar- 
rows; Glauber's Sal Miradilis, which is made of common Salt and V:triz!, 
exmbirs the Figure of both Salts. Nitre appears in certain priſmatick Co- 
Ne s, not muc 92 unlike Bundles of Sticks; among which there are inter- 
ſpers'd ſome of a Rhomboidal, and Pentagonal Figure, which ſeem to 
come very near "hoſe of common Salt. Hence Lemery very juſtly remarked, 
that Nr, could not be purified by any Art or Contrivance whatſocver, 
but ſomething of a Sal Gem, or faſu! i/ Salt, would ſtick to it; but Sa/! vi 
714 out-does all for Beauty, in which are Lines like little Needles, that 
ipread themſclves every where from a Point, as from a Center, fo as to re. 
prejent a Star, much like what we ſee in the Regulus of Mars. 

Salis have this peculiar Property, that let them be ever fo divided and 
reduced into minute Particles, yet when they are formed into Cryſtals, they 
_—_ of them re- aſſume their proper Shape; ſo that they may be as ca 

veſted and deprived of their Saltneſs, as of their Figure. Whencc by 

owing the Figure of the Cryftals, we may underſtand what the Textur 
of 195 Particle 8 ought to be, which can form theſe Cryſtals. And by know- 
ing che Texture of the Particles, we may determine the Figures of the . 
fa! s, . or ſince the Figures of the moſt 1mple Parts remain Sag rhe 
tame, is evident the Figures which they run into, when compounded and 
united, muſt be uniform and conſtant. 

2E fential Halls are made exprefling the Juice of any Plant, and ſecting 

't in. a Cellar ro ſhoot; which ſome do in {mall Quantities, 


of Salts. Th : 237 


Fixed Salts are made as follows : 

Take any Plant, and burn it on a clean Hearth, and rake the Aſhes as 
long as any Fire appears among them ; put thoſe Aſhes into an unglazed 
Pan, which ſet in a calcining Furnace, make Fire about it till the Pan 18 
red-hot z where keep it, continually ſtirring the Aſhes without any Black- 

nels. Then put them into a clean Pan, and pour hot Water upon them; 
when that Water is ſufficiently impregnated with Salt, filter it, and evapo- 
rate to a Dryneſs, until the Aſhes are left inſipid. 


The Salts of Metals or Minerals are to be come at, by quenching them, 


when red hot in Water, then filtering, evaporating, and cryſtallizing. 
If Alum be burnt, diſſolved in Water, and ſtrained, its Cryſtals will 
confilt of two ſexangular Planes, whole Sides are bounded by fix other, three 
which are quadrilateral, having between them three of a ſexangular Fi. - 


gure; as at Fig. 548. 


Green Vitriol affords Cryſtals, which are made up of ten unequal fided 
Planes, the Middle-moſt are Pentagons, and each of its ſharp Ends . 


lar Planes; as at Fig. 549. 


The Cryſtals of our Inland Salt Springs are of a cubical Figure, as at 


Fig £50. 
Sali-Peire W into long Cryſtals, whoſe Sicies are fix Parallelograms: ; 


at Fig. 5 
"It has = already mentioned, that V. inegar owes its Pungency to the 


galts which float therein; their Shape 'S ſeen at Fig. 352. Expoſe a Drop 


or two of Vinegar to the open Air for an Hour or two upon the Object car- i 
rying Glass R, "That i its watery Parts may evaporate ; then apply it to the 


Microſcope, 


The Salts of Sugar candy d. are repreſente ed at Fig. 552. The Salts of 


Mitre are ſeen at Fig. 554. The Salts of Campbire, at Fig. 555. Sal Gen 
> repreſented at Fig. 556. and Sal Armgniack at Fig. 557. 


It is beſt to examine all Salis in the imalleſt Maffes, for in them their 


Shape will be beſt diſcovered. 
CHA b. XILVII 


8E C r. I. 
On Siriking Fire with a Flint Fr: Seel, ac 


N firikirs Fire with a Flint againſt. 2 Steel, little Particles of Steel 

are ſtruck of, and melted into Globules by the Colliſion; which will 

be evident on ſpreading a Sheet of white Paper, and obſerving the Place 
chere ſeveral of theſe little Sparks ſeem to vaniin, Mr. Hob examined 


leve eral of them with a Micr . and found that a black Particle, no big- 
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AK! 138 On ſtriking Fire with a Flint and Steel. 

Wi! ger than a Pin's Point, appear'd like a Ball of poliſh'd Steel, as at E g. 558. 
| and ſtrongly reflected the Image of the Window, and of a Stick Falch he 
| moved up and down berween the Light and it. Others were, as to their 
| Bulk, pretty round, but their Surface not fo ſmooth; fore were cracked, 
| 3s Fig. 359. others broke in two, and hollow, as Fig. 561. ſeveral others 
. were fou ** of other Shapes; but that repreſented at Fig. 560. was ob. 
il = ſerved to be a big Spark of Fire, and ſtuck to the Flint, by the Root F. 
| at the End of w hich Stem was faſtened an Hemiſphere, or hollow Ball. : 


| 

bi is alfo cemarkable, that ſome of theſe Sparks are Slivers, or Chips of [ron 
| ET vitrified, others are only the Slivers melted into Balls, without Vitrification, * 
| TS: | 

| 

| 


and the third Kind are only ſmall Shvers of the Iron, made red-hot with 
che Violence ot the Stroke given on the Steel by the Flint. 
Many Sorts of Sand, ſome gather'd on the Sea-ſhore, or on the Sides of 


| Ri vers, and tome found on the Land, differ in the Size, Form, and Colour c 
= of their Grains, ſome being tranſparent, others opake, ſome have rough, 
"+! 728 and others quite ſmooth Surfaces.” It would be endlefs to deſcribe al! the : 
| | — Figures to be met with in theſe Kind of minute Bodies, they being {pl cy ; 


cal, oval, pyramidal, conical, priſmatical, Sc. Mr. Hook trying ſeveral 

magni itying Glaſſes, by viewing a Parcel of white Sand, caſually hit upon 
0 one of the Grains, which was exactly ſhaped and wreathed like a Sh; ell, 
EE which he ſeparated from the reſt of the Granules, and found it to appear to 
2 the naked Eye no bigger than a Pin's Point, but when viewed in the M. 
22 it appear'd as in Fig. 562. reſembling the Shell of a ſmall Water 
Snail ; + it had twelve W reathings, growing all proportionably one lefs than 
che oth er, towards the Middle or Center of the Shell, where there was a 
very ſmall round white Spot, In this minute Shell we have a very good 
inſtance of the Curioſity of Nature, in another Kind of Animals, removed 
dy their Smallneſs beyond the Reach of the naked Eye; and as there are e. 
veral Sorts of Inſe &s and Vegetables, fo imall as to have had no Names; 
jo hkewtfe by this, we find there are alſo exceeding ſmall, or rather minute 
Shell-fſh. Nature, by the Aſſiſtance of the Microſcope, having ihewn to 

us he. Curioßities, in every Tribe of Animals, Vegetables, and Minerals. 


1 
of [mall Diamonds or Sparks in Flint. 


A liz! Sione being 8 in Pieces, the infide Cavity of it appeat d 

be cruſted all over with a pretty candid Subſtance, reflecting the Ligl: 
from lome ot its Parts very vividly ; but on examining it with the Mice. 
ſeche, the whole Surface of that Cavity could be perceived to be beſet With 


® Hook's Micr. 9. 44. T Vid. 7. 80. 


/ Mercurial Powderk. 229 
z Multitude of littie cryſtalline or adamantine Bodies, curiouſly ſhaped, a8 
at B, Fig. 563. and afforded a very agreeable Object. | 
An Atom, or Globule of Quickfilver, when placed before the Microſcope, 
| {ms like a convex Mirrour, in which may be ſeen all the circumambient 
Bodies ; as the Windows, Trees, and Furniture, Sc. 7 


. e . I. 
Mercurial Powders, &c. 


JN thoſe chymical Preparations of Mercury, which is called Turbith Mi- 
> aeral, Mercurins Fite, Dulcis, Sublimate, Precipitate, and Mercury Coſme- 
I /ic2/, Calomel, and all other mercurial Powders, are found, when examined 
by che Microſrope, to be full of minute Globules of crude and unalter'd Mer. 
cury; Which ſhews, that thoſe chymical Preparations arc not ſo purely exalt- 
ed and prepared as they are preſumed to be, nor the Mercury any Way 
naſmuted, but by an atomical Diviſion rendered infſenfible. 


CHAP. xl 
The Nature of Suu, & 


uc as perfect and tranſparent Ice“ as any we ſee on a Pool of Water; at each 
| ©: theie ſix Points are fer other collateral Points, and theſe always at the 


are Angles with the principal Points themſelves ; that amongſt theſe, many 


| others alike regular, but far ſmaller, may be diſcover'd ; there are alſo ſome 


others, which ſeem to have loſt their Regularity, by various Winds, being 


| fir gently thawed, and then frozen again into irregular Maſſes ; from all 
| which, Snow ſeems to be an infinite Number of Icicles, regularly figured, not 
| only in ſome few Parts thereof, but originally in the whole Body of it; not 


| {0 much as one Particle of ſo many Millions being originally indeterminate | 


er iTregular ; that is, a Cloud of Vapours being gather d into Drops, do 
berchwith deſcend ; in which Deſcent, meeting with a freezing Wind, or at 


paaſſing through a colder Region of the Air, each Drop is immediately 


en into an Icicle, ſhooting itſelf into Points or Icicles on all Sides from 
he Center; but ſtill continuing their Deſcent, and meeting with warmer 
Ar, ſome are thawed: and. blunted, others broken, but the greateſt Num- 
ber cling together in ſeveral Parcels, and form what we call Flakes of SROW ; 


enge we underſtand why Snow, tho” it ſeems to be ſoft, is really hard, be- 


Pill. Trag. No. 92. 
cauſe 


ANY of the Parts of Snom, are for the moſt Part of a regular Fi- 
gure, and as it were ſo many Rowels or Stars with ſix Points, and 


240 The Nature of Snow, „&c. 


cauſe it is a real Ice, whoſe inſeparable Property i 18 Th be hard, its Softnef: 
-eing only apparent. The firſt Touch of the Finger upon any of its ſhar 
Edges or Points inſtantly thaws them, otherwiſe they would pierce the Fin. 
gers like fo many Lancets; and hence alſo why Snow, tho' a real Ice, and 
% denſe and hard a Body | 18 notwithſtanding very light, which is the extrean 
hinneſs of each Icicle in re ſpect of its Breadth : Hence it alſo appears, 
hy Snow 15 white, becauſe it conſiſts of Parts, each of which ſingly is tran. 


parent, but mixed together, appear white, as the Parts of Froth, Glass. 


Ice, and other tranſparent Bodies, whether ſoft or hard. 


ABCDEF, Fig. 564. repreſents a few of an infinite Variety of = "Hh 


rious Figures that are to be obſerved in Snow. 


ln which it was obſervable, that if they were of any regular Figures, 
they were always branched out with ſix principal Branches, of equal Length 


and ing As theſe Stems were for the moſt Part of the fame Make in on 
t Do o were they in differently figured Flakes, very different; but hi 
25 conſtantly obſerved, that of whatever Figure « one of the Branches We 
of the reſt were exactly the fame. 
he Point of an exceeding ſmall Needle, appeared, whan greatly n magnt- 
Neu | like Fig. 565. neither round nor far. but very irregular, and tho? tn 
the naked Eye ir was very ſmooth and ſharp, yet upon this Examination, 


it appear d to be full of Holes * and Scratches; fo unaccurate is human Art 


in all its Productions, even in theſe which ſeem to be the moſt neat, that if 
examined with an Organ more accurate than that by which they were made, 


the more we fee of their Shape, the leſs Appearance will there be of their 
Beauty; whereas in the Works of Nature, the deepeſt Diſcoveries ſhew us 


the greateſt Excellencies; for in the Sting of a Gnat, or a Bee, the Proboſcis 
of a Butterfly, or Flea, they appear, when examined by the Microſcope, to 
be formed with the moſt ſurpriſing Beauty, exquiſite Workmanſhip, and 
an exact Regularity of, and Likeneſs. in Parts 1s preſerved in each get 
cular of every Species; an evident Argument, that he who was, and is? 


Author of all theſe Things, is no other than OMniroTENT ; being able 


to include as great a Variety of Parts and Contrivances 1 in the moſt minute 
Point, as in the largeſt Body. 


Fig. 566. repreſents a very ſmall Dot, Tittle, or Point, that is generally 


the Mark of a full Stop or Period. Amongſt Multitudes that were obterv-' d 
by the Microſcope, few could be found ſo round and even as this here delt 
neated, + but when greatly magnified, it appear d to be rough, jag 


and uneven all about its Edges, and very far from being truly round, as "A 


Fig. 567. the moſt curious and ſmoothly engrayed Strokes and Pointe 
when examined by the Microſcope, look but like ſo many Furrows and 
Holes; and their printed Impreſſions, but like ſmutty D on a Mas 


* Hoot's Micr. P. 2. + Bid. p 2. 


__ — . * 8 . Ne S OE r 2 ig : oat 2 Ce" , 
3 p 3" 4 <4 1 . * 15 1 Ky 8 * r „ 
; : * > JET - 8 - + + n 22 5 e C 6 
k | . * we + N a 2M. 0 > 54 2 e 
0 — * i "LAG 7 
\ " "I l 
1 — 1 * * e ” 
„ 8 | "—"== 
OA wo * * 
12 23 2 


* 5 1 " 1 . 1 W _= 2 wn p 8 1 L 1 2 - 2 3 S — 9 ay ” * ** PREY 
1 p ? e . : 99 ts * FRA ap o e 3 = 22 * — * 3 32-2 1 q >” * 2 9 . Eh ov 2 4 * $2 2 5 "ha " " 7 4 * 
e * fart : e 1 NA RYE 5 S 8 N Wu fc. Wo 2 A + . n ws eo, 2 5%. . en a: $ ww N 4 
- 53S 4 g "4 - <0 . p a a hs OO 5 . 1 mw; "als 1 ® PR. x 1 « * * ö FIL * SA — as 2 8 2 
. 2 rom * 1 - 2. g 33 4 of 2 - f * * * k * | 5 N 

5 a in. = . C 4 : 8 7 . 
IE 2 * . p l 1 "oF" ? oy IVES wy "_ 6 p w_ ba 
* 2 7 " P . i þ A , i — > 1 3 


A 8 Xs} 4 1. » on ITY 2 82 nd 8 
+ wg 8 X . TRE OO 48; FEAR 
> * 1 Ef s Fe = 2 2 = 74 .£ : E 


—— —— — v — — 


—— — — T 


- 


-- 
. 


— — — EY — — — — 
9 4 5 


— — 1 
— ů—— 


0 3 EE 
x 13M 3 r 1 * 
D 3 FS 
* r 1 


UE _——— wt, 


— — - 


——E—— . — ——— 


* 


= 2 * a 2 nn I , 

. 1 2 rin. 4 8 9 

n r es N n 8 
r . nts : , . 7 8 4 \ 
_ | ae 1 . 5 WY ey =——— 


8 1 be — 5 - * E 1 F 7 » N * - 3» 4 < ; 2 25 28 5 for 2; * 5 o 5 2 wn *; "ZE 
FP A e 


= Artificial Things. 241 
or une ven Floor, made with a blunt extinguiſhed Brand. Several Pieces 
of ſmall Writing, reckoned very curious of their Kind, one of which in the 
Breadth of a Silver I wo-pence, compriz'd the Lord's Prayer, the Apoſtles 
Creed, the Jen Commanaments, and about fix Verſes beſides out of the Bible, 
being examined by the Microſcope, ſhew'd what the Writer had aſſerted was 
true, but withal diſcovered it to be compoſed of as ſhapeleis, barbarous, and 
uncouth Letters, as if written in Arabian and Chineſe Characters. 

A Part of the Eage of a very keen Razor was ſo placed between the Micro- 
cope, and the Light, that there appear'd a Reflection from the very Edges, 
and was perceived to be {harper in fome Places than in others, indented at 
others, broader and thicker at others, and uncqual and rugged ; that Part of 
che Edge which is poliſhed by the Hone, appear'd to be prodigiouſly full 
of Scratches, croſſing each other every Way; beſides it had ſeveral deep 


FPurrows. That Part of the Razor which was poliſhed upon the Wheel, look- 


ed almoſt as rough as a plowed Fiel. 5 
Mr. Leeuwenhork cauſed himſelf to be ſhaved with the ſharpeſt Razor he 
could pick out of five by the Help of a magnifying Glaſs. At fuſt it was 
very ſoft and eaſy, but at lait it grew fo painful he could not endure it, 
and upon viewing it with his Microſcope, he found in it many more Notches 
than at firſt. In another he found little Holes in fix ſeveral Places near the 
Edge. He waſhed the Back of his Hand with plain Water, and then with 
this ſame Razor ſcraped off the little Hairs, and on obſerving the Razor 
again, found that thoſe little Holes were turn'd into Notches, and that ſe- 
veral Pieces of the Razor were broken out. From whence it appears, that 
if the Razor be too ſoft, it yields to the Hairs, if too hard, the Har cauſes 
ſeveral Notches in it. In ſhort when we obſerve thro' a Microicope the ſe- 
veral Notches there are in the fineſt Razor, it is ſurpriſing how any of them 
can cut ſo well. + Fr 
Fig. 568. repreſents a Piece of exceeding fine ZWwn, as it appear'd thro 
the Microſcope, which from the great Diſtances between its Threads, ap- 
pears like a Lattice, and the Threads themſelves ſeem coarſer than Rope- 
Tam. - „ F 
Pig. 569, exhibits a microſcopick Appearance of a very fine Piece of 
Ribband, being not much unlike that Subſtance of which Door-Mats are 
made. If the Silk be white, each Thread appears like a Bundle or Wreath 
of tranſparent Cylinders; if colour'd, they appear curiouſly tingid, each of 
which affording in ſome Part or other a vivid Reflection, in ſo much, that 
the Reflection of Red appear'd as if coming from ſo many Garnets or 
Rubies. LO | 
Hence it is evident, that there are but few artificial Things worth obs 

ſerving with a Microſcope, for which Reaſon I tha:! conclude here; the 


* Hoof Mic, Pe 4+ | of Phil, Tran. No. 273 | P 


. n 4-97 * — 44 © 


Buſineſs fo far removed beyond the Reach of our natural Sight, that the 
more we magnify thoſe minute Objects, the more Excellencies and My - 
ſteries appear; and the more we are enabled to diſcover the Weakneſs of 
con 0477) Senſes, as well 4s the Omnipotency and infinite — of the 


Artificial Things. 
pen Things 


Productions of Art being ſuch rude miſha , that when viewed 


with that Inftrument, we can obſerve very little in them but their Deformity, 


The moſt curious Carvings, appear no better than thoſe rude Ruſran Ima- 
ges mentioned by Purchas ; where three Notches at the End of a Stick ſtood 
for a Face : And the moſt ſmooth and poliſhed Surfaces that we can poſ- 
filly meet with, appear tough and uneven. Therefore why ſhould we endea- 


vour to find Beauties in Things which were deſigned for no higher a Uſe 


than to be viewed by our naked Eye? But only that we may ſee the De- 
fects of human Art, when compared to thoſe of Nature, in whoſe Forms 
then are ſomething fo ſurprizingly ſmall and curious, and their defign'd 
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i . „ 
Mathematical, Philoſophical, and Optical 
FT 
As Made and Sold by 


GEORGE ADAMS, 


2A; Tycho Brahe's Head, in Fleet -Str eet , Londo n. 8 


E Study of the Mathematicks is now fo generally eſteemed, 


IF 


?& T %* as to become a neceſſary Part of almoſt every Gentleman's Edu- 
e cation. Nor need we wonder at the great Progreſs, which this 


Dh 154 A 3 k - | 5 
eee Science has, of late Years, made in moſt Parts of Europe; fince 


it contains ſuch an inexhauſtible Fund of uſeful Knowledge, as is ſuffi- 
cient to gratify almoſt every Taſte, and employ every Talent. The no- 


bleſt Genius may, in the Purſuit of it, exert his utmoſt Faculties; and the [ 
meaneſt will not fail of finding ſomething that is within his Reach. The | 
Theory affords an ample Field to the ſpeculative Part of Mankind, and the D 
Practice is productive of ſeveral Advantages to Men of Action and Buſineſs. 2M 
In order, therefore, to render this Treatiſe, in ſome Meaſure, of ge- | 


neral Uſe, I have ſubjoined an extenſive CaTALoGUE, of the greateſt 
Part of Mathematical, Philoſophical, and Optical Inſtruments, that are now | 
in Uſe among the moſt judicious and learned Men throughout Europe. 
Mathematical Inſtruments are the Means by which thoſe noble Sciences, 
Geometry and Philoſophy, are render'd uſeful in the Affairs of Life. BY 
their Aſſiſtance an abſtracted and unprofitable Speculation, is made benefi- 
cial in a thouſand Inſtances : In a Word, they enable us to connec? Theory 
with Practice, and ſo turn what was only bare Contemplation, into the moſt 


iubſtantial Uſes. 
= 11 2 The 


8 A Catalogue of 
The Knowledge of theſe leads to that of practical Mar HTMATIcCES, and 
experimental pniiosornr; - ſo that the Uſes of mathematical and philo- 


ſophical Inſtruments, make perhaps one of the moſt ſerviceable Branches 


of Learning in the whole World ; and the natural Way, therefore, of ren- 
dering this Knowledge general and diffuſive, Is by making that of its In- 


ftriments 10. 


As practical Mathematics, and experimental Philoſophy, teach us the 
Por erg of Nature, the Properties of natural Bodies, and their mutual Actions 
on one another: This Knowledge cannot be attained without Inſtru- 
mente, and the Concluſions and Proofs we expect from it, depend very 
much upon their Exa&neſs. In order therefore to give a ſufficient 
Satisfaction to thoſe Gentlemen who have honour'd me with their Cuſtom, 
i hath always been my particular and greateſt Aim to produce ſuch In- 
ſtruments as mig b. facilitate the Progreſs of Mathematical and P5:loſophica! 
Learning, which Motive hath been, and ſtill is as preſſing with me as that 


of Intereſt. For, 


1 the Conſtruction of all the Machines I have ever made, my firſt and 
eateſt Care hath been to procure good Models and Drawings, 

. ral of them J have imitated from the 5 oft Authors, as well Foreigners, 
25 thoſe of cur un Country; 1 have alter'd and improved others, and have 


_ many new ones of my owns Invention. And, 


In all my Peformances I endeavour not to augment the Inftruments 


and Machines with ſuperfluous Ornaments, both that they may be oi t frequent 
CL to thoſe of middling Fortunes, and that their Neatneſs may render them 
not unworthy of a Place in the Cabinets of the Curious. 


. 


2. That their Exaneſ5 may be particularly attended to, I always inſpect : 


and ditect the ſeveral Pieces my let, ſee- them all combined in my own 


Houſe, and finiſh the moſt curious Parts thereof with my own Hands. 
To the End that their OO may be as ſimple and ſubſtantial as 
a Uſes of the Inftruments will admit; it is my conſtant Study to contrive 
them in ſuch a Manner that they may be managed with the greateſt Eaſe. 

| 4. 1 alſo have Reſpect to their being made applicable to ſeveral Opera- 
tions, eſpecially when the Extent of their Uſe does not prejudice their Sim- 
piicity, to the End that Inftruments may not be  multiphed without | 
Neceſſity. 

In the following CAT ALOOUE I have ranged the Instruments in Claſſes 
under the Heads of their ſeveral Branches, and have number'd cach parti- 
cular Inſtrument, lo that if a Gentleman is deſirous of any one or more of 
them, and is at any Diſtance from Lowpon, he need only ſend me the 


Numbers adjoining to thoſe he intends to purchaſe, and he Thai be ſerved 
with Fidelity, and at the loweſt Prices. 


Inſtruments 


2 for Geometry, Drawing, Ke. 


V Containing, 


1 Plain Compaſſes for meaſuring Lines, Oc. 

2 Drawing Compaſſes, with three moveable Points, viz. an Ink Point for 
ſweeping Circles, or Arches of any determinate Thickneſs, a dotting 
Point, and a black Lead Point. 

3 A Drawing Pen, either with or without a protracting Pin. 

4 A SeFor for finding Proportions between Quantities of the fame Kind, 
as between Lines and Lines, Surfaces and Surfaces, Se. either of 
Box, Ivory, Braſs, Sil . &c. 


5 Plain Scales, or, 4 oF ogg oF 
6 A fquare Protrater, or, ( cher o Box, Ivory, Braſs, Silver, &c. 


7 Paralle! Ruler, which is al 

e a Promattor, tc. 

8 A Semicircle Protractor of Braſs. 2 

I.!n the beſt Caſes, the Compaſſes are always made with Steel Jnints, 
and the Knibs of all the Pens are made to turn up, or open with a 
Joint, in order to clean them, in which are alſo ſometimes put, 


9 A Pair of Hair Compaſſes, ſo contrived on the Inſide of one of the 


Legs, that an Extent may be taken to an Hair's Breadth. 


10 A Pair of circular Compaſſes, with which a Circle as ſmall as a a Pin's 
Head may be deſcribed. 


In a Magazine Caſe of Drawing Infants: is generally contain'd 


all the above Inſtruments, together with the following Particulars. 


11 A Pair of Drawing Compaſſes, with moveable Legs longer than thoſe 


= | 7 mo 
12 A Pair of ſtrong Compaſſes, with Calliper and cutting Points. 


13 A Pair of Beam Compaſſes, for drawing larger Circles, and taking larger 


Extents. 


14 A Pair of Proportionable Compaſſes, for the ready diminiſhing Plans or 


Drawings, in any aſſigned Proportion. 
15 A 12 Inch Braſs Sector, of a peculiar Make. 


16 A Pair of 7 riangular 3 


17 A Pair of Ruaarangular | at once, from a Map or any Drawing to 


another to be copied. 

18 A Pair of Compaſſes, with two Pair of Points, whoſe ſhorter Legs are 
at all Openings always half the Diſtance of the longer ones. 

19 A Pair of Plat Compaſſes or menkaring Charts. 


Mathematical Inſtruments, &c. 247 


Ariety of Pocket Caſes of Drawing Infroments in Silver, Braſs, Sc. 


Compaſſes for transferring three or four Points 
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146 A Catalogue of 
20 A tracing Point having at its upper End an oval Plate for clearing the 
Drawing Pen of any Dirt or Grit that may happen between the 
Knibe, and in the Middle thereof is a protracting Pin. 
1 Elliptical Compaſſes ior drawing Ellipſis or Ovals ol various Sizes, 
A Bow for drawing curved Lines. 
A Porte craiyen. 
A large Plain Scale, 
25 A Plot! ing Scale, | Sometimes theſe are all made in one Inſtrument, 
26 A Proirafor, 
2» Plain and Parallel Rulers, of ſeveral Gives. 
28 Bottles and Shells of Water Colours. 
20 vary Pallates for Indian Ink and — 
30 A Paintrel and Feeder. 
31 A Pair of Gunners Callippers. 


2 A Recipient Angle for meaſuring the external and internal Angles of 


TFPortifications, Buildings, Sc. 
22 Dialling Scales, &c. 


Inſtruments they think proper. 
24 The Solids in Euclid's Elements cut in Wood, with all their proper Sec- 


tions, deſign'd on Purpoſe for the Eaſe of thoſe Perſons, who would 
inform themſelves demonſtratively in * Practice * Fee. 4 


Menſuration, Spbericks, &c. 


35 The five regular Solids, or Platonick Bodies cut in Wood. 
36 A Cylinder biſected. 
37 A Cone with all its proper Sections. 


Rules of all Sorts, 


For - Meoforing of Timber, Stone, Painting, Brick-work, Plaiſter 
ing, Glazing, Gauging, Sc. Viz. 


3 38 Arpenters Rules, 
Folding Rules. Oe 
= C gehe, s Sliding Rules for meaſoring Timber. 
41 Scammozzi's Rules. 
42 Everard's Sliding Rule for Gauging. 
4.3 Leadbeater*s Sliding Rule. 
4.4 Veroy's Sliding Rule. 
45 Brenan's Rule. 
45 Malt Canes. 
47 Dimenſion Canes. 


In theſe Magazine Caſes, Gentlemen may have what Number 4 
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. 55 Plain Tables 1 


Mathematical Denen, . us 


48 Faur- Foot Gauging Rule with — 


49 Five Foot Ditto. 
50 Tape Boxes. : 
51 Five Foot Rods, for meaſuring Brick - work, Wainſcotting, Painting, 


Se. 


55 — — Ditto, in Canes. 


53 _ Meaſures 1 in Sticks and Canes, Se. 


Surweying L nſtruments. 


54 in T obles, with an Index and Sights, whereby the Draught or 


Plan i is taken on the Spot, without any future Protraction, hav- 
ing a Compaſs fitted to one of its Sides, and the whole fixed up- 
on a Ball Socket, with a three leg 
be turn'd round, or faſten'd with a Screw, as Occafion requires. 


improv'd, with an Index of a peculiar Make, 


tion Lines are likewiſe drawn parallel to thoſe meaſured on the 
Land; and the Table is ſet horizontal by a Spirit Level, Sc. 


Plain Tables are very uſeful in taking the Ground Plot of Build- 
ings, and meaſuring Gardens, or ſmall Encloſures (where the Short- 

neſs of Lines, and Multiplicity of Angles are apt to breed Confuſion 
in protracting) but by no Means fit for ſurveying large Tracts of 


Land, becauſe the leaſt Moiſture, or Dampneſs in the Air, makes 


the Paper not only fink, but run up when dried again, and there- 
by the Lines drawn thereon, make the Content leis than it ſhauld 


be, and in the leaſt Rain or Miſt the Inſtrument is not at all to be 


ments for large Tracts af Ground. As the 
4 Theodolite, for meaſuring Angles, Diftances, Altitudes, &c. Thoſe 


Inſtruments are made various Ways, ſome being more ſimple and 


portable, others more accurate and expeditious. 


57 The Plain Theadolite, which conſiſts of four plain Sights, two faſten'd 
to the Limb, and two on the Ends of the Index, with a Compaſs 


on the Index Plate, divided into Degrees, and the Limb ſubdivided 
into Minutes by a Nonius Diviſion, the whole fitted on a Ball and 


Socket, and that placed upon a three-legg'd Staff. 


8 Theodolijes, with all the above Particulars, and the Addition of 7 


leſcope. 
59 Tbeodolites of the lateft Improvement, being the moſt accurate Inſtru- 


ment yet invented tor ſurveying Land, which by a peculiar Con- 
trivance 


g'd Staff, upon which it may 


whereby 
the Line of Sigh Sights in viewing, is always over the Center of the 
Table, which alſo is Teadily ſet over the Station Hole, the Sta- 


uſed, which Reaſons has induced moſt Perſons to ule fitter Inſtru- 
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trivance in the Head of the Staff, may be ſet truly horizontal. On 
the Index, and over the Compaſs-Box is fixed a double Sextant, to 
move exactly in a vertical Circle, within which is a Spirit Level, pre 
over that a Leleſcope, ſo contrived, that when the Bubble reſts in 
the Middle of the Spirit Tube, the Interſection of the Hairs in the 
T-leicope will cut an exact Level, the double Sextant is divided in 
ſuch a Manner as to ſhew on one Side thereof the Degrees and Mi- 
nutes of any Altitude or Depreſſion within the Extent of its Divi- 
ſons. On the other Side are Diviſions for taking the Height ot 
Timber ſtanding in Feet; and on the Limb there are 4 Divi- 
ions for mealuring its Breadth. It muſt be alſo obſerved here, that 
both horizontal and vertical Angles are obſcrved at the ſame Time, 
which is extreamly uſeful in laying down Plots, when the hypothe- 
nuſal are to be reduced to horizontal Lines; when the Teleſcope is 

directed to any Object, the whole Inſtrument is fixed in fo firm a 
Manner, that on . the Teleſcope to the next, the Limb 
remains entirely ſtedfaſt, which in other Inſtruments of this Sort, is 
very difficult to be effected. 

8 the principal ſurveying Inftrument uſed in the 1/7 ſt 
Indies. It is very fimple, yet expeditious in the Practice, and con- 
liſts only 1 in a Brals Circle, with a Compals divided into 360 De- 
grees, on the Center of which is ſuſpended a magnetical Needle, 
| and an Index, on whoſe Extremities are two Sights ; the whole is 


mounted on a Staff, and ſometimes for Conveniency of its Motion, 
on a Ball and Socket. 


61 Gunters, or four Pole Chains, 
62 Offset Staves. 


z Sets of Arrous for the Chain. 


64 Air Levels which ſhew the Line of Lond by 83 of a Bubble of 
Air and Spirits of Wine hermetically incloſed within a Glaſs Tube, 


which is mounted in a Braſs Tube, on a particula. Frame, and may 
be included in a Caſe for the Pocket. 


65 Air Levels, with Sights, which conGit of an Ain Lare tt in a laß 


Tube, with an Aperture in the Middle, being fixed on a ſtraight 
Ruler on whoſe Ends are Sights for taking the Level of any Place. 
66 Air Levels, with Teleſcope Sights, are ſomewhat like the former, but 
with this Difference, that inſtead of plain Sights it carries a Te- 
leſcope to determine the Point of Level preciſely, at a good Di- 
ſtance, theſe Levels are mounted on a three-legg'd Staff, and have a 
particular Contrivance; by which they may be adjuſted (it put ou! 


of Order) to a true Level at any one Station. 
67 Artillery Levels. 


S Gunners Levels. 


69 Le- 
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69 Leuelling Saves. 
70 Plotting Scales. 
71 Sets of feather-edg'd Scales. 
72 Hair Scales. 
73 Parallel Rulers for Plotting. 


74 An improv'd Protrattor, and Plotting Scale, in Form of a Beam- 


Compaſs. 


75 Parallelograms, for the ready and exact Reduction, or copying of De- 
ſigns, Schemes, Prints, &c. which is done hereby without any 


Knowledge or Habit of Deſigning, 


576 Pedometers, ſomewhat like a Watch, by which the Way may be 


meaſured in Walking. 


— , Mea ſuring Wheels for Surveying of Land, 


78 Way-Wiſers, for Coaches. 
79 Way Wiſer of a curious and particular Contrivance for Chaiſes, Sc. 


80 Gunners Juadrants, Heights, 6c. 
1 A Quadrants, made of Braſs, or Wood, G. 


Navigation 1 — 4. 


. 4 (Greys Seats, 


Sliding Gunter's. 


5 34 Davies Quadrants. 


85 Mr. Hadley's reflecting Quadrants. 
86 Mr. Smith's roflecting Quadrants. 


5 87 Mr. Smith's, Capt. Middleton 85 and Capt. Herriſon 8 improy'd dzimath 


Compaſs. 
88 The common Azimuth Compats. 5 
89 Azimuth Compaſs, on Friction Wheels. 
go An artificial Horizon of a new and curious Contrivance. 
91 Mariner's Compaſſes, either for the Binacle or Cabin. 
92 NeoFurnals, adapted to the Polar Star, and the firſt of the Guards of 
the little Bear; and alſo to the Polar Star, and the Pointers of the 


great Bear. 


93 Nocturnals, which are a Projection of the Sphere, ſuch as Planiſpheres, 


Hemiſpheres, &c. 


94 Reftifiers tor determining the Variation of the Compak, in order to 


rectify the Ship's Courſe. 


5: Plane Scales. 


+ An Inſtrument for taking the Latitude of a Place at any Time of the 


Day. May be eaſily underſtood, it immediately ſhews the Lati- 
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tude of the Place, and gives the Time of the Day at Sea, when 
no other Inſtrument will. 
a7 A Machine to meaſure the Strengtb of the Wind. 
as A Machine to ſound the Depth of the Sea without a Line. 


ag A Contrivance to fetch up Water from any Depth of the Sea. 
co Marine Barometers, for foretelling Storms at Sea. 
101 Simical Quadrants. 


102 Teleſcopes, Proſpetts, and Spy⸗ Glaſſes, 
103 Navigation Books, Charts, &c. 


Inſtrument: for ſewing the Motion, Attraftion, 
EE < TIT) and Equilibrio of Bodies, &c. 


104 Machine and Glaſs- Planes for det Drop of Oil of Oranges. 
185 Two Planes in a Frame «© be ſet in a Veſſel of * Liquor. 
106 Capillary Tubes and Apparatus. 

107 A Calumn with ſliding Arms, n Pieces, Nuts, Screws, 
Hooks, Pullies, Sc. of a very uſeful, curious, and particular Con- 
trwance, adapted to ſupport a great Number of the Apparatus, 


in which Pullies, Leavers, Ballances, Weights, Ptndulums, Sc. 85 5 


are uſed both in Mechanicks and Hydroſtaticks, EE : 
108 A Prong Ballance graduated, for explaining the Properties of 


Leavers, in which the Power, Reſiſtance, and Point of Suſpenſion 


are moveable; and may be readily Placed 1 in any given Proportions. 
109 A Priſm with a Steel Edge. 


110 Als in Bras Handles to illuſtrate the Center of Gravity. 


111 An Inſtrument and Apparatus for 3 Leavers, 
112 Compound Leavers. 


13 An Axis in Peritrochio. 


1 = A double Cone, that runs up an inclin'd Plane, which | is two Rulers, 
ſo diſpos'd as to be inclined to each other, and to the Horizon, 


which double Inclination may be varied as the Experiment re- 
quires. 


115 A Cylinder that runs up an inclined Plane. 


The two laſt Machines prove, that a Body cannot remain at reſt, 

when its Center of Gravity is not lowermoſt. = 

116 A Machine to demonſtrate the Properties of an inclined Plane, ſo 
contrived, that its Inclination may be changed from an horizontal 


Plane to that of a vertical one, and the acting Power may be placed 
in any given Direction. 


117 A little Carriage, and its Appendages, for weg the Advantage 
great 


Mathematical Inſtruments, &c. 27 1 
great Wheels have over little ones, and that in all Sorts of Roads, 
as Clay, Gravel, Sand, Pavements, &c. 

118 Machines for oblique —_ 

119 Blocks, or Sheaves of Pullies, after all the various Sorts of Combina- 
tions and Conſtructions, cunouſly framed, and turned in Braſs, 
and running either on Steel Arbors, or Pivors, in which all poſſi- 

ble Care is taken to diminiſh their Friction. 

120 A Machine to explain the Nature and Properties of the Wedge. In 
which the Wedge is formed of two jointed Rulers, that may be 
ſet to any Inclination from each other, by which Means the Baſe of 


the Wedge is varied, as may allo its Force and Reſiſtance, by a 
new and curious Contrivance. 


121 A Collection of ſeveral Wheels and Pinions, to ſhow that cither of 
. theſe act as Pullies, and their Proportions as Leavers. 
122 A Model of Arclymeder s Screw, the Effect of which becomes {nſible 
| by the riſing of ſeveral little Balls therein. 


123 A Machine for explaining the Nature of the Watch-Spring and F uf * 


124 An Inſtrument to explain the Effects of Friction in Machines. 


125 A Machine for ſhewing the Accelleration of falling Bodies. 
126 A ſtrong Ballance, and its Appendages for the ſame Uſes. 
I heſe two laſt Machines do not only ſhew that Bodies are accel- 


| lerated by falkng, bur alſo makes the Laws of this Acceleration 
evident. 


127 An Inſtrument to illuſtrate Motion and Velocity. 3 
128 A double Pendulum, mounted on a Trough, divided into two equal 

Parts by aPartition, for ſhewing the Proportions of re/iting Mediums. 

| 129 An Inſtrument for comparing the Swiftneſs of a Body falling in a - 

cloid, with that of another Body, down an inclined Plane. 
130 Another Inſtrument for comparing the Deſcent of two Bodies, from 
any Part of an inverted Cyloida. 

I 31 A Machine to ſhew the DireAion of a Body that 1s impreſſed with a 
perpendicular and horizontal Motion, 

132 Another Machine, by which is allo ſhewn- a Motion produced hom 

two Directions. 

133 A Machine for ſhewing the Line that a Body biferidies in falling, 

after having received an horizontal Direction. 

134 A Machine for ſhewing the Motion of a Body, neglecting its proper 

Weight, after having received by falling, a Direction oblique to 

the Horizon. 

As the Curve in Queſtion depends upon the Obliquity of its 
Direction, the Inſtrument is conſtructed in ſuch a Manner, that the 
Degrees of its Obliquity may be varied. 5 
135 A Machine for explaining the Theory of central Forces; contrived in 
auch a Manner, that its Friction makes no ſenſible Error : The 
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Celerity and Bulk of the Bodies may. be varied at Pleaſure. Their 

Times are ſhewn by Sound, and the Spaces run through by an 
Index. 

136 A Glaſs Globe fixed to a 5. Axis, which may be whirPd with 

any Degree of Velocity, both in a vertical and horizontal Di- 
rection. 

With this Machine the Effects of central Forces may be ſcen 
on Fluids of different ſpecifick Gravities, when mixed together, or 
on Solids which float therein. OT 

137 A flexible Globe, or Sphere, whoſe Poles are capable of being depreſ. 
ſeed, on its being turned, by which Means the centrifugal Force 
raiſes the Equator, and repreſents the Form of an oblate Spheriod 
to the Eye, which 1s the Figure attributed to the Earth from the 
late Diſcovenies 
7. 38 A Machine for the Congreſs of Bodies, both elaſtick and non-elaſtick. 
Its Parts are adapted in the moſt convenient Manner, to facilitate 
a Contact which does not change the Direction of the Bodies, 
whoſe Solidities or Maſſes are in known Proportions ; the Points of 
Suſpenſion are advantageouſly diſpoſed, and their Effect made ſen- 
ible by an Index. = 
139 A Chronometer, or Inſtrument to meaſure ſmall Somers "4 
140 A Machine and Table for compound Motion, in which the Hammers 
are ſuſpended in ſuch a Manner, as to regulate the *. of 
Motion, either by their Celerity or Weight. _ 
141 A graduated Arch, and ſwinging Scale, for ſhewing * a Body 
thrown up perpendicular from any other Body in Motion, will fall 
exactly on the ſame Place, norwithſtanding both the Bodies are 
moved. 
142 An Apparatus to firain Wires or Strings a-croſs a Room for Experi- 
ments of the like Nature, 
143 An Inſtrument to explain the Force of Hinge, Sc. 5 
ſof a Preſs. 
lof a Capftan. 
11.1.1. | of Cranes of various Sorts. 
145 Models (+ Mr. Allen's Crane at Bath. 
| of an Engine to drive Piles, &c. 
(of an Engine to ſaw off the Tops of Piles under Water. 
Many other Models of Machines, which are principally deſigned 
to explain the Application of ſimple Machines, in thoſe which are 
combined, in all which Care is taken to leave thoſe Places expos'd, 
where the chief Motions are to be obſerved. 


146 An Inſtrument to explain the Laws of Elaſb.city, on Springs and 
Wares, Se. 


147 Largt 


Ae — &c. 


147 Large Weights, for ſeveral Experiments. 


148 Smaller Weights, of a peculiar Shape, from h half an Gate to Six 

S Pounds, 

149 A moveable T able for various Experiments, that may be rais d or 
lower'd. 


130 A Pair of Scales for various Experiments. 
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Trough lin'd with Lead, and furniſhed with a Cock ; for ſeve- 
CA ral Hydroſtatical Experiments. 
=, 52 A Glaſs Phial, with a ſolid Stopper, which in this State is Heavier 
chan a like Bulk of Water. 
153 Several Tubes bent in different Forms. ” N . 
154 An Apparatus for proving how Fluids preſs againſt the Bottom and 
Sides of their containing Veſſels, being compoſed of ſeveral Veſ- 
ſels, which may be ſucceſſively placed upon one common Baſe; 
the Piſton, which is the Bottom hereof, is ſo adjuſted, as to cauſe 
no ſenſible Error by its Friction, the Columns of the Fluid remain 
always at the ſame . and the Weights act in a uniform 
Manner. 5 
155  Hydroſtatical Bellows. 
156 A Glaſs Tube with a Bladder fixed at one End. 
157 A Glaſs Bucket and wooden Cylinder. 
158 An Hydroftatical Ballance of a commodious Structure. 
139 An hollow Glaſs Ball with a Cock to it, to > prove that Water * 
in Water. 
160 Areameters, or Liquor Proofs, of Glaſs. 
1061 Hydrometers of Braſs or Copper. 
162 A "Glaſs Veſſel for changing Water into Wine, and vice ver ſd. 
163 A Braſs cylindrical Veſſel, with a Solid of t'e ſame Size, to ſhew 
that Bodies plunged in Fluids become A 
164 A Glaſs Veſſel to be ſuſpended to the Arm of a Ballance, for ape. 
riments of the ſame Kind. 
165 Two Balls of the ſame Weight, but of different ſpecifick Graviy: to 
be hung to the Arm of a Ballance, for ſhewing, that what Bodies 
_ Joſe of their Weight, on being plunged into Water, n in Propor- 
tion to their Bulk, 
166 A Machine for ſhewing that a Body emerged | in a Fluid, changes its 
relative Weight, when the Bulk of the Fluid in which it is, is 
either condenſed or rarified. 


* 
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: 67 A Syphon, open at Top, to which may be fixed an exhauſting Sy- 
_  ringe, mounted on a Frame with a graduated Scale, for compa- 
ring the Denſities of two Fluids at the fame Time. 

168 A rylindrical Glaſs Veſſel, and hollow Images. 

109 Two cylindrical Glaſs Veſſels, mounted in a Frame, in which the 
hollow Glaſs Images may be moved * — without be- 
ing perceived by the Spectators. 

o A Model ot the diving Bell and Apparatus 


4 common Syphon, and others of 2 Forms. 
1-2 A double Syphon. 


1-3 A Syphon, whoſe Arms are moveable by Means of a Knee-ike 
Jein. | 
+ A Tamalus Cup of ſeveral Faſhions. 


175 Glaſs Models of Sucking / 3 (with or wir Air - Veſſels) 
Forcing > which ſhew the Reaſons of Fire-Engines, 


and Lifting N playing with a continual Stream. 
x76 A Fountain of Command, 


177 —— His. 
176 —siS — Double. 
9 A large Fountain by compreſſed Air, with Variety of Jet 2 to 


which alſo may be applied an Apparatus for ſhewing the various 
Curves that are made by Projectiles. 


180 A Ballance to weigh Levity. 
481 An Apparatus to make Land ſwim. 
182 An Apparatus to make Cork fink. 
133 A Column and Reſervorr for ſpouting Water, with Tubes that may be 
5 inclined to any Angle Jet d' Eaux's, c. 
1 84 Two tall cylindrical narrow Jars, and ſeveral ſolid Cylinders of diffe- 


rent Woods, to ſhew that they will fink. differently according to 
their ſpecifick Gravities. 


183 A Glaſs-Bottle full of Holes. £1 Sn 
156 Glaſs Bubbles, which, on being immerged in Water, become ſpecifi- 


cally heavier, lighter, and of the ſame ſpecifick Gravity of the 
Water ſucceſſively. 


187 A Machine for ſhewing that Bodies emerged in Fluids, change their 


relative Weight, and will fink or riſe therein, as the Fluid in which 
they are become more denſe or rarified. 


This may be called an hydroſtatical Thermometer. 

188 Two Glaſs Bubbles, one ſwimming at the Top, and the other lying 
at the Bottom of the Water in a Glaſs Jar, ſo contrived, 7c by 
pouring in more Water, the Bubbles ſhall change Place. 

189 A Machine for ſpouting Mercury, which ſhews the various Parabola's | 
that are made by Projecules, and particularly the Tun of the ſe- 


vera! 


\ 
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veral Rules in the Art of Gunnery, being conſtructed in ſuch a cu- 
rious Manner, that the Force may be varied as Occaſion requires. 


190 A peculiar Sort of Syhon, the Orifices of its two Legs being in the 


fame Line, and yet the Water will run out, and tho? the Orifices 
be but in Part immerged, yet the Water will riſe. This Machine 
produces its Effects tho? continuing dry for a long Time, that 
either of the Apertures being open'd, and. the other remaining 
ſhut for Hours, or a whole Day, and then opened, the Water will 
flow out, and will riſe and fall indifferently in either Leg, 


N. B. All the Models of Pumps, Fountains, Syphons, &c. are 
_ of Glaſs, in which all the Parts of Action may be eaſily 
"Wk. - VVV. 5 


Inſtruments for Pneumatical Experiments. 


191 A Small ſingle Barrel Air- Pump, 5 
192 1 A large double Barrel ſtanding, or tall Air Pump and Apparatus. 
193 A double Barrel Table Air-Pump, which is the moſt uſeful of any, 
with a large Apparatus. Wn ew rms 5 
194 A Machine particularly applicable to the double Barrel Table Air- Pump. 
5 for whirling Bodies in Vacuo, of a new Contrivance, by which all 
the electrical Experiments on whirling Globes, either exhauſted of 
© their Air, or not, may be repeated. 55 95 
195 An Apparatus for the Experiments of Fire in Vacuo. 
196 An Apparatus for the Experiments on Electricity in Vacuo. 
197 A — of neceſſary Things for Experiments on Electricity in 
Jacuo. 5 5 „ 
198 A very tall Receiver compoſed of ſeveral Pieces, with a curious Ma- 
chine at Top, by which Experiments on falling Bodies may be five 
TT Times repeated in Vacuum, when the Air is only once exhauſted. 
199 A double Transferer for communicating a Vacuum from one Re- 
ceiver to another. . 5 
200 Two Braſs Hemiſpheres, with a Stop-Cock and Rings. 
201 A Bottle with a jet d' Eaux, and a long Tube with a Receiver, for 
ſhewing that a ſmall Quantity of included Air, preſſes equally with 
the whole correſpondent Colamn of the Atmoſphere. 
202 A Glaſs with a wooden Veſſel at its Top, to prove the Poroſity of Ve- 
getables. 5 . 
203 A proper Veſſel for proving the Skins of Animals are porous, and that 
ad nꝗ abortive Skin is not fo. = 5 
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204 A Machine to ſhew that denſe Air will dri ot yielding Solid into a 
Space occupied by rarer Air. 


207 A Machine to ftrike two Hammers againſt a Bell in Vacuo, and 
7 _ compreſſed Air. 
205 A Machine of a new Contrivance for making . in com- 
preſſed Air, and Apparatus thereto . Fi 
:07 An injecting Syringe. 
A Wind-Gun, with a condenſing Syringe in its Stock, having a Ma- 
gaꝛzine of fix Balis, from which one Ball at a Time may. be put 


into the Barrel, without letting the Air elcape, and once charging 
it with Air is ſufficient for the Diſcharge of Toll the Balls. 
209 Capillary Tubes of various Sizes. 


210 An Apparatus for the Mercurial Phoſphori. 
217 An Exlipile. 


212 An Eolipile on a Carriage. 5 

, A folid Globe to be heated, and 4 Frame to receive the ſame. 
213 Thermometers, for of Spirits of Wine. 
:14 {meaſuring the In- by Sir Inge Newtow 8. 
215 Screaſe,andDecreaſe by Farenheit's, 
216 of the Heat and by Reaumer'ss 
217 JCold of the Air, by D' Lifte's, te. 9 
:18 Monſ. Azont's Apparatus, for determining that i it is the Air $ Pretbure 
which raiſes the Mercury in the Barometer. 


219 Diagonal 

20 Stagnant | 

221 Portable 

222 Marine 

223 Dr. Moreland's Scatical 
:24 Mr, CafwelPs Baroſcope. 
225 An Apparatus for an artificial Storm. 
6 An Apparatus for the Exploſion of Gun-powder i in Vacuo, 

7 


27 A Pyrometer of a new and curious Contrivance, for meaſuring the 
Expanſion of Metals. 


he En Spirits, 
0 Standard, ON 
1 either of } or 


Barometers. 


Optical Inſtruments. 


228 Sew ground on Braſs Tools, let in Silver, Tortoiſcſhell, 
— | AC bor DLC 067 AR 

229 Reading-Glaſſes, ſet in Variety of curious Frm 

230 Concaves for Myopes, or ſhort-ſighted Ferſons. 


231 Proſpect-Glaſſes of all Lengths. 
2 5 Opera Glaſſes. 


233 Diagonal Proſpects. 234 7e. 


Mathematical Inſtruments, Cc. 17 


234 T eleſcopes of all Lengths. 
235 Newtonian refle&ti- 6 Teleſcopes 7 > The ee of which « are finiſhed 
236 Gregorian reflecting Teleſcopes F with ho greateſt Care. 


237 Microſcopes, Wilſon's 


A 38 — — Opake 

239 — Double 6 
240 — — Adams's new invented Univerſal One. And, 
241 ———— ſolar Apparatus to do. 


„ Caners obſcura of various Sorts. 

243 Camera obſcura, of a peculiar Contrivance, by which the Images of 
external Objects, are exhibited diſtinctly on a Sheer of Paper, each 

_ cloathed in their native Colours, perfectly like their Objects; and 

at the ſame Time all their Motions are expreſſed, which laſt no other 
Art can imitate. By Means of this Inftrument, a Perſon unac- 
quainted with Drawing, will be able to delineate Objects, to the 
laſt Accuracy and Juſtice; and another well vers'd in Painting, will 
find _ Things herein to perfect his Art, 


Inſtruments for Experiments on Lights as and Colours, 5 


N Heligſtata, or Machine for Seeing the Sun's Rays into a 


244 A 
together. 


245 A Machine for ſhewing Experiments on the Attraction and Repat- 


ſion of the Rays of Light. Several Machines for Experiments on 


the Laws of the Refractions of che Rays of Laght, Viz. 
246 Boxes with Glaſs Sides. 
247 A wooden Box with lliding Sides, and changeable Ends. 
248 Boxes, with Segments of Jpn, fixed in their Sides, 
249 A ſolid Glaſs Cube. 
250 = particular Stand to manage theſe Boxes upon, by which they may 
be rais*'d, depreſſed, or turn'd round at Pleaſure. 
251 An artificial Eye, furniſhed with Lens's of different Foci or Ages, 
to ſhew the Reaſons how Glaſſes help decayed Sights and Myopes. 
252 A Semicircle and Priſm, with Glaſs Sides to determine the  Angſes of 


EKRefraction. 
252 Three Priſmatick Boxes. 


254 Solid Glaſs Prijms, — on 'Feer, by which Means they may be 


raiſed, depreſſed, inclined, or turned upon their Axis. 
255 Other Priſms, mounted on a vertical Foot, which may be raiſed, or 


depreſſed, and turned 0 their Axis. 
LI 256 Priſms 


dark Chamber, which of itſelf directs the Mirrour in a proper 
Manner, to calt the Rays in the fame Line for ſeveral Hours 
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256 Priſins of ſolid Glaſs not mounted. 


1 yr n &c. for Peperiments on 222 G. 


8 
Y 


A  Catalogne of © 


257 A Plane metalline Speculum, mounted on a Foo that may be e. os 
preſſed, inclined, or turned round at Pleaſure. 


253 A plain Glaſs Mirrour, mounted in the ſame Manner. 


259 Sever al Glaſs Lens, mounted in Frames, on Feet. 


260 An Inſtrument to open a Paſſage for the Sun's Rays, with Holes of 
different Sizes. 


-Gr A large double Convex Lens compoled of two Segments, and mounted 
on a Foot for Experiments, on the Refraction of different coloured 


L1quors. 
262 A large Paper Screen for Experiments on the Priſens, and the Solar 
r 
2 Ger 5 Mirrours of all Sizes. 
264 Convex ( 
265 Olinders, J N 
266 %%% oo a its wa. 
260 Metalline J. with deformed Pictures. 
268 OBagons, 


269 Pictures for a Mramidical Glaſs. gr 


250 Magick Lanthorns, 


271 Pictures to Ditto. 


272 Hollow Prijms that may be ated, 
273 An Inſtrument to deteanine the Refradtion of Flvids, 


74 Atural armed Load: Stones. 

275 Artificial Loadſtones. 

276 3 of Filings, and Bits of Iron Wires, l:tle Iron Balls, and 843 
linders. 


277 A Trough with enamelled Swans and a Frogs 
278 An Iron Rod. 


279 A poliſhed Iron Blade. 


280 A Compaſs Dial. 


281 A long Needle in an oblong . 
282 ASea-Compaſls, 


283 Several Steel Needles touched on the Load - ſtone. PR 


2*4 A large Glaſs Tube, open at ven Ends. 
285 5 Another that may be ex] . 


285 A Glaſs Globe for whirling. 


237 Another that may be , and applicd es -= 


288 Glaſs Plates. 
289 Se- 


Mathematical Inſtrments, K. 259 
89 Several little Stands. 


ſolid Stick of Sealin Wer, « of end Leh end Diameter, 
„ Oe — 8 


A 
A 
A Stick of Brimſtone. 
3 A 
44 


2 
97 
Cone of Ditto, cover d with 2 Glass. 


2 

2 

2 

2 

29 

2 little Amber Ball, and another of Coral. 
295 Several little Ivory Cups. 
2 

2 

29 

2 

3 


5 
96 A Metal Pyramid for the Communication of Electricity. 
8 


97 A 22 furniſhed with Ribbands of en Colours. 
A Rolin Cake. 


9 A Cake of Roſin and Gum Lac. 


to living Bodies. 


or A very long P ackthread String, with Balls for communicating 1 Elec- 


tricity a great Way. 
302 Silken Lines for the fame Purpoſe. 


All the Apparatus neceſſary to n clerical Experiments, 


as well in the open Air, as in Vacuum, are, if — carciully 
diſpoſed in one Box | to make them! Portable. 


Inſiruments 2 onony, Geography, be. 


30 3 ö Grote, celefial and mia of all Sizes, neatly fitted up, viz. 


of 3, 9, 12, 17, and 28 Inches Diameter, froch che lateſt Ob- 
{ervations. 


tion in a celeſtial Globe, pals in a Circle round the Poles of the 
Ecliptick, and ſerve the Pur of Chronology 


ſuitable to every Period, and will enfwer the antient Deſcriptions, 
as Eudoxus, who is ſuppoſed to have his from th. moſt 
early Obſervations, and of Hipparchus, Kc. Nor can any ( ontri- 
trivance better enable the meaneſt Reader 25 judge of the Merits 
of the Controverſy about the Argonautick ition, as far as it 


Colures, Sc. at any Time. 


By this Contrivance the celeſtial Globe 


likewiſe, that depend upon the Motion of the diurnal Axis round 


the annual ones. 
305 amin Spberes of any Size. 


L12 WE 306 Large 


300 A Suſpendor furniſhed with Silk Lines for communicating learn 


304 Globes, fitted up in ſuch a Manner, that the Poles of the diurnal Mo- 


and Hiſtory for 
Times paſt, and will alſo anſwer the ſame Things for any ſucceeding 


Times to come; by which Means a View of the Heaven is obtained 


depends on this, for it will verify to the Sight, the Place of the 


may be ſo ad} ruſted, as to exhibit not only the Riſings and Settings 
of the Stars in all Ages, and Latitudes, hu the other Phænomena, 


44 
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306 Large a Quadrants, fitted with a Teleſcope for taking the 
5 Betis of the Sun, Moon, and Stars, in the Meridian. 
0% Zranſit Inſtruments, for determining their right Aſcenſions. 
:03 Portable Aftronomical Quadrants, that have both a true horizontal and 
vertical Motion, for obſerving the Altitudes of the Sun or Stars 
in any Poſition, with which (having a good portable Pendulum) 
the Meridian and Latitude of the Place will be readily determined; 
which may be of great Uſe on the Sea · Coaſt, and in the Surveys 
of Countries. 
309 Equal Altitude Inſtruments for obſerving Stars of equi Heights, with 
which having a good portable Pendulum, the Meridian and Lati- 
tude of a Place may be very accurately found. 1 A 8 
2 10 Teleſcopes, fitted with a Micrometer for obſerving the apparent Mag- 
5 of the Sun, Moon, and Planets, with the Apulſes of the 
i Moon and Planets to the fixed Stars. 
311 Mr. Gray's Inſtrument for drawing a Meridian Line and Teleſcope 4 
8 for obſerving the Time of the Night by the Pole Star. = 
212 Helioſcopes, or Inftruments for obſerving the n in the Sun. 
213 Parrallactick Teleſcopes. 
314 An Aſtronomical Sector, which is a very commodious and accurate In- 
ftrument, for taking ſuch Differences of right Aſcenſion and De- 
clination, as are too large to be obſerved thro* a fixed Teleſcope, 
being very uſeful for obſerving the Places of the Planets or Comets : 
when they are near any known Star. 
Meridian Teleſcopes for correcting the Motion of a Clock or Watch, 
and finding the aſcenſtonal Differences of any Objects i in the Hea- 
vens, by taking the Times of their Tranfits over the croſs Hairs. 
The Differences of Declination of two ſuch Objects as will over 
the Apertures of the Teleſcope, may be alſo found. 
316 Large double Inſtrumenis, containing two chief Parts connected toge- 
ther, having four ſeveral Motions, all moved by Rack Work. 
1. A circular Motion to ſhew all horizontal Angles. ' 2. A Se- 
micircular vertical Motion. 3. A circular 7 Motion, or 
for any Place at right Angles to the Vertical. 4. A Motion thro' a 
double Sextant, at right Angles to the Third, thi has a refracting 
Teleſcope fixed to it. By this Inſtrument, all Angles, either ho- 
rizontal, or of Elevation or Depreſſion, the Azimuth and Alti- 
tude of any Star, the Meridian and Latitude of the Place, with 
the Hour of the Day and Night, are directly given; alſo the right 
Aſcenſion and Declination of the Moon, a Planet, Comet, or any 
Star, at one Obſervation ; which, if a Comet of quick Motion 


ſhould appear, may be repeated every five or fix Minutes, and 
thereby its Path well known. 


317 A 


. 
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318 Horizontal Sun Dial. of al Sizes and Sorts, for Pedeſtals 1 in Gardens, « 


Mathematical Inſtruments, ec. 161 | 


* 


317 A new Univerſal Sun Dial, having all the aboveſaid four Motions 1 w 


but performed in a different Manner, with a particular and curious 


Contrivance for finding the Time of the Day, within a few Se- 5 


conds of Time. 


or elſewhere. 

319 Portable Sun Dials of various Kinds. 

320 Gnomonick Polybedrons, with ſeveral Faces, whereon various Kinds 
of Dials are projected; of this Sort, that in the Privy-Garden, 
London, now gone to Ruin, was antiently the fineſt in the World. 

321 Sutton's or Collins's Quadrants. 

322 Cunter's Quadrants, &c. 

323 Two Hemiſpheres, projected on the Plane of the Ecliptick, contain- 
ing all the Stars in Mr. Flamſtead's Catalogue. 


324 Two Hemiſpberes on the Plane of the Equator, ſhewing the right 


Aſcenſion and Declination of the Stars in the ſame Catalogue. 


325 The Zodiact, containing all the Stars in the Way of the Planets, 


- 328 A Planetarium, about two Foot Diameter, with all the Motions of 


with Dr. Halley's Method for finding the Longitude at Sea. 

326 6 Phoniſpheres, or Projections of the celeſtial Sphere, upon the ſeveral 

Planes, v!2. that of Ptolemy, where the Plane of the Projection 1s 
parallel to the Equator ; that of Gemma Friſtus, where the Plane 
of Projection is the Colure, or ſolſtitial Meridian; that of John 


de Royas, or Annelemma, whoſe Plane of Projection i is a Meridian, 

and Place of the Eye in the Axis of that Meridian, at an infinite 
Diſtance; that of M. de la Hire, the Plane of which Projection is 
alſo a Meridian, and Place of the Eye in that Point where the Divi- 


ſions of the Circles projected are ſenfibly equal. 


327 Orreries, or Planetarinms, of about 12 Inches Diameter, which ſhew 


the Motion of the Farth and Moon about the Sun. 


Orreries, about two Foot Diameter, which ſhew the Motion of 


the Farth and Moon together, with the Inclination of the Moon's 
Orbit, the Retrogradation of the Nodes. The annual and durnal 
Motions of the Earth, and Motion of the Sun round his Axis, 9c. 


the laſt Number, and the Addition of the two inferior Planets Mer- 
cury and Venus, the former having its annual, and the latter both 


its annual and diurnal Motions. By this Inſtrument rhe Situations 


of the Planets, with Reſpect to the Earth at different Times, as they 
appe: direct ſtationary or retrogade, are plainly viſible, as is alſo 


the Echpſes of the Sun and Moon, and the Viciſſitudes of the 


Seaſons, Se. 


329 A Planetarium, of two Feet and an half Diameter, with all the 


Properties of the two foregawng Numbers, and the Addition of 
the 
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the three 3 —. Mars, ppi, ond Saters, wich their 
annual Motions. 


_—_— 


120 A Planetarium of about three F et and an half Diameter. hand- 


IS 23 43 


ſomely ornamented, containing all the Particulars of the three 
foregoing Numbers, and the Addition of the diurnal Motiong of 
Mars, and Jupiter, together with the Motions of all the ſecondary 
Planets round their reſpeRive Primaries in their "Proper Periods, 
Ec. 

All theſe Planetary Machines are ſo conſtructed, as to render all 
the Phenomena (they are intended to demonſtrate) very eaſy and 


intelligible. 


31 The famous Glaſs Sphere of the Reverend and Learned Dr. Long" $ 


4 v2 


22 Wwe 5 


The Uranium invented by the Reverend Dr. Long. 
1 Clocks, or Regulators carefully performed, 
A particularly new and curious Machine, containing a Movement 


Invention, which exhibits at one View both the real and apparent 
Motion of the Heavens. 


which plays either an Organ, or Harpſichord, (or both if de- 


fired) in a maſterly Manner; ſhews the exact Time of the 
Day and Night, and ſets a going a tranſparent Firmament, 


which exhibits the apparent riſing, ſouthing, and ſetting of the Sun, 


Moon, and Stars, their right Aſcenſions, Declinations, Altitudes, 


and Amplitudes, Sc. the Times of their Appearance and Diſap- 


pearance to an Inhabitant on any Part of the terraqueous Globe, 
the Place of the Sun and Moon in the Zodiack, and amongſt the 


fixed Stars, whereby the coſmical, heliacal, and achronical Rings | 


and Settings thereof, are eaſily diſcover'd, and the natural apparent 


Face of the Heavens, at all Times of 'the Day and Night, and 


that in any particular Part of the World, and many other Obſer- 


vables of the Earth, c. In ſhort, it is a moſt beautiful, inſtructive, 
and ornamental Piece of Furniture, not unworthy the grandeſt a 
Apartment in any Gentleman's or Nobleman's Houſe. 


35 A CosmoTHEORION, or Machine, of a new Invention, which at pre- 


ſent is without a Parallel. 


It is about four Feet and a half Diameter, ſtanding upon a Pe- 
deftal of curious Workmanſhip. 


In its Center the Sun is ſeen to perform a Revolution about its 
own Axis in 25 Days, its Axis being at the ſame Time inclined 
to the Plane of the Ecliptick, in an Angle of 66; Degrees. The 


other Planets, move round it, in which Motion, particular Re- 


gard is had both to their proportionable Diſtances and Eccentrici- 
ties, as well as to their reſpective Inclination in the Plane of the 
Echptick, Their proportionable Times and Magnitudes are like- 


wiſe 
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ed by a tranſparent Firmament, whereon the ſeveral Con- 


ſtellations are delineated, by which Means the Variety of Aſpects 


. 
* 
* » . 
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the Planets appear under to a Spectator in either of them,” 


with Reſpect to their Motions and Situations amongſt the fixed 
Stars, are plainly ſeen, ſometimes direct, ſometimes ſtationary, 
and at other Times retrogade. The Earth (on which the princi- 
pal Kingdoms are deſcribed. .is accompanied by a natural Horizon, 
and a repreſentative Inhabitant, which may be ſet to any Lati- 


tude) makes its Revolution in the Plane of the Ecliptick. Beſides 
its diurnal Motion about its Axis, its Axis remaining parallel to 


that of the World, ſhews the Cauſes of Day and Night, and the 
Mutations of the Seaſons. Round this Globe revolves the Moon, 


in an inclined eliptick Orbit (in one of whoſe Foci the Earth is 
placed) the Apſides of which advance and recede every Lunation, 
ſo as to perform a Motion in Conſequentia in its proper Period, 
whilſt the Nodes move round in Antecedentia. The Eccentri- 


city of this eliptick Orbit, is continually changing into a new Curve, 


and its Latitudes both northern and ſouthern are fully ſhewn, It 


alſo ſhews the periodical and ſynodical Month, the ſeveral 
Phaſes of the Moon, her Age, and Place in the Zodiack, which 


gives a clear Idea of the Manner in which lunar Eclipſes are occa- 


ſioned, and may be very ingeniouſly demonſtrated. The Tides 


are alſo accounted for in a very intelligible Manner, and as the 
Obſervations of the Eclipſes of Jupiter's Satellites is of great Uſe 
in Aſtronomy, a particular Regard hath been had to conſtruct 
their Motion in inclined Planes, as well as thoſe of the Satellites 


of Saturn; and their Diſtances, Magnitudes, and true Periods, 


are alſo ſhewn, together with their Immerſions into, and Emmer- 
ſions out of the Shadow of their reſpective Primary. A Celidogra- 
phy of Venus is alſo exhibited, 

All the Planetary Bodies are put in Motion at once, and the 
Movement that ſets them a going, is regular, and eaſy, and ca- 
pable of being continued for a very conſiderable Time. In ſhort 
the Contrivance of the whole Machine is ſuch, that all the Pro- 


blems of Aſtronomy, Geography, &c. (the Phyſicks excepted) 


may be either explain'd or illuſtrated by it. 
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